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Fax: 925.288.0888

DCN: NAY004-039-H
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Transmittal of Final Treatability Study Report

\
\j

Dear Mr. Brooks:

This letter transmits the Final In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building /34, IR Site 25. Hunters Point Shipyard, San Francisco, California. This
submittal incorporates editorial comments generated from the Agencies' review of the draft document.

If you have any questions, please contact me at (925) 288-2299, or Dan Leigh at (925) 288-2193.

Sincerely,

David A. Cacciatore, Ph.D., P.E.
Project Manager
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DCE
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Fe
Fe2+
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degree(s) Celsius
microgram(s) per liter
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1,2-dichlorobenzene
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aboveground storage tank
below ground surface
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cWorobenzene
cadmium
cell per milliliter
methane
cis-I,2-dichloroethene
cubic centimeter(s) per minute
centimeters per second
chemical ofpotential concern
carbon dioxide
chromium
Contract Task Order
dichloroethane
dichlorobenzene
dicWoroethene
Dehalococcoides sp
deoxyribonucleic acid
dense non-aqueous phase liquid
dissolved oxygen
redox potential
Environmental Multiple Award Contract
U.S. Environmental Protection Agency
Environmental Protection Plan
electrical resistance heating
iron
ferrous iron
ferric iron
foot (feet)
foot (feet) per day
feet per foot (feet)
Groundwater Data Gaps Investigation
gallon(s) per minute
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Shaw Environmental, Inc.

Executive Summary

An In Situ Bioremediation (ISB) Treatability Study (TS) was conducted at Building 134 in

Remedial Unit C5 (RU-C5) at Hunters Point Shipyard (HPS). The TS, which was conducted
from April 2004 until May 2005, evaluated the potential for ISB to treat chlorinated and
non-chlorinated organics present in the groundwater at RU-C5. Prior to base closure, the TS site
(a portion of Building 134) was used by the Navy for degreasing operations. A degreasing rack
and associated degreaser pit were located inside the building and an attached separator was
located directly outside the building. Based on contaminant distribution and historical use of
solvents at the site, the degreaser pit and separator are considered to be the source of
contaminants.

Previous investigations and baseline soil and groundwater analyses confirmed that soil ani
groundwater had been affected by a variety of chlorinated and non-chlorinated organics.
Chlorinated organics primarily consisted of chlorinated ethenes including tetrachloroethene
(PCE), trichloroethene (TCE), dichloroethene, and vinyl chloride; chlorinated benzenes
including 1,2-dichlorobenzene and l,4-dichlorobenzene (1,2-DCB and 1,4-DCB, respectively),

and chlorobenzene; and chlorinated ethanes including 1,2-dichloroethane. Non-chlorinated
organics detected at the site include various petroleum hydrocarbons such as benzene,
polychlorinated aromatic hydrocarbons, total petroleum hydrocarbons, and non-petroleum
related hydrocarbons such as phenols. Generally, the concentration of non-chlorinated organics
is substantially lower than that of the chlorinated organics. Much lower concentrations of other
contaminants were also observed at the site.

Small amounts of dense non-aqueous phase liquids (DNAPLs) have been detected in several of
the wells located at the site. During previous investigations, analysis of these DNAPLs indicated
that they consist primarily of chlorinated benzenes including 1,2-DCB (48 percent by weight
[%]) and l,4-DCB (11%), and chlorinated ethenes including PCE (12%) and TCE (1.5%). The
remaining 27.5% consists of a variety of chlorinated and non-chlorinated organics, and moisture.

Baseline soil and groundwater analysis indicated that conditions were favorable for enhanced

biodegradation of the contaminants. The presence of chlorinated ethene degradation products,
including dichloroethene and vinyl chloride, and chlorinated benzene degradation products,
including chlorobenzene, indicated that ISB of the contaminants was already occurring in the TS
area. In addition, the microorganism capable of complete degradation of the chlorinated ethenes
(Dehalococcoides sp) was observed in groundwater collected from the TS area. Based on site
conditions, it was determined that biostimulation of the indigenous organisms, by supplying
appropriate substrate, would be sufficient for degradation of the observed contaminants.
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area. In addition, the microorganism capable of complete degradation of the chlorinated ethenes
(Dehalococcoides sp) was observed in groundwater collected from the TS area. Based on site
conditions, it was determined that biostimulation of the indigenous organisms, by supplying
appropriate substrate, would be sufficient for degradation of the observed contaminants.
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and associated degreaser pit were located inside the building and an attached separator was
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Chlorinated organics primarily consisted of chlorinated ethenes including tetrachloroethene
(PCE), trichloroethene (TCE), dichloroethene, and vinyl chloride; chlorinated benzenes
including 1,2-dichlorobenzene and l,4-dichlorobenzene (1,2-DCB and 1,4-DCB, respectively),

and chlorobenzene; and chlorinated ethanes including 1,2-dichloroethane. Non-chlorinated
organics detected at the site include various petroleum hydrocarbons such as benzene,
polychlorinated aromatic hydrocarbons, total petroleum hydrocarbons, and non-petroleum
related hydrocarbons such as phenols. Generally, the concentration of non-chlorinated organics
is substantially lower than that of the chlorinated organics. Much lower concentrations of other
contaminants were also observed at the site.

Small amounts of dense non-aqueous phase liquids (DNAPLs) have been detected in several of
the wells located at the site. During previous investigations, analysis of these DNAPLs indicated
that they consist primarily of chlorinated benzenes including 1,2-DCB (48 percent by weight
[%]) and l,4-DCB (11%), and chlorinated ethenes including PCE (12%) and TCE (1.5%). The
remaining 27.5% consists of a variety of chlorinated and non-chlorinated organics, and moisture.

Baseline soil and groundwater analysis indicated that conditions were favorable for enhanced

biodegradation of the contaminants. The presence of chlorinated ethene degradation products,
including dichloroethene and vinyl chloride, and chlorinated benzene degradation products,
including chlorobenzene, indicated that ISB of the contaminants was already occurring in the TS
area. In addition, the microorganism capable of complete degradation of the chlorinated ethenes
(Dehalococcoides sp) was observed in groundwater collected from the TS area. Based on site
conditions, it was determined that biostimulation of the indigenous organisms, by supplying
appropriate substrate, would be sufficient for degradation of the observed contaminants.
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including chlorobenzene, indicated that ISB of the contaminants was already occurring in the TS
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including chlorobenzene, indicated that ISB of the contaminants was already occurring in the TS
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conditions, it was determined that biostimulation of the indigenous organisms, by supplying
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Prior to conducting the TS, the degreaser pit and separator were removed from the site. In

addition, affected soils in the degreaser pit area were excavated to the top of the water table, a

depth of approximately 7 feet below ground surface. Soil in the separator area was excavated to

a depth of approximately 18 feet below ground surface. The excavated material was

characterized and disposed of at an appropriate landfill. The degreaser pit excavations was back

filled with clean fill soil and finished with 8 inches of concrete. The separator area excavation

was back filled with gravel.

The TS was conducted in two stages including an anaerobic ISB stage (Stage 1) and an aerobic

ISB stage (Stage 2). The purpose of Stage 1 was to evaluate the biological degradation of

chlorinated organics including the chlorinated ethenes, ethanes, and benzenes under anaerobic

conditions. Stage 1 extended from April to December 2004. The purpose of Stage 2 was to

evaluate the biodegradation of potentially reduced residual chlorinated organics and

non-chlorinated organics under aerobic conditions. Stage 2 extended from January to May 2005.

The TS was conducted in the area of the former degreaser and separator pits within and just out

of the Building 134. The TS system consisted of an extraction well (IR25EWOIA), an injection

well 4R25IW02A), and two intermediate groundwater monitoring wells 4R25MW53A and

IR25MW54A). For the sake of brevity, the IR25 suffix will be omitted from the reference to the

wells discussed in this text. Existing wells were also used for baseline and post-TS perimeter

.I monitoring. An additional well (MW56A) was installed to evaluate the potential for vertical

migration of the contaminants during substrate distribution

Anaerobic biodegradation of the chlorinated organics in Stage 1 was accomplished by pumping

groundwater from the extraction well, amending the extracted water with sodium lactate, and

injecting the amended water into the injection well. In addition, hydrogen gas was introduced

into the well during recirculation. Throughout the TS, groundwater recirculation was ineffective

in distributing the substrate. Therefore, to increase substrate distribution, groundwater was

extracted from the extraction well, ammded with sodium lactate, and injected into MW54A.

This resulted in the distribution of substrate throughout the remainder of the TS area. Hydrogen

gas was later added to MW54A in an attempt to accelerate dechlorination rates.

Reducing conditions conduc ive to the biodegradation of the chlorinated organics within the TS

wells were established during the anaerobic stage. Geochemical changes indicative of

transformation to reducing conditions were observed in each TS well. Reductive dechlorination

of the chlorinated ethenes and chlorinated benzenes occurred once highly reducing conditions

were established. Complete degradation of chlorinated ethenes to ethene and ethane was

observed in three of the TS wells. Reductive dechlorination of 1,2-DCB and 1,4-DCB to

chlorobenzene was observed in each of the monitoring wells. Reductive dechlorination of
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The TS was conducted in the area of the former degreaser and separator pits within and just out

of the Building 134. The TS system consisted of an extraction well (IR25EWOIA), an injection
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groundwater from the extraction well, amending the extracted water with sodium lactate, and
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into the well during recirculation. Throughout the TS, groundwater recirculation was ineffective
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of the chlorinated ethenes and chlorinated benzenes occurred once highly reducing conditions

were established. Complete degradation of chlorinated ethenes to ethene and ethane was
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Reducing conditions conduc ive to the biodegradation of the chlorinated organics within the TS

wells were established during the anaerobic stage. Geochemical changes indicative of

transformation to reducing conditions were observed in each TS well. Reductive dechlorination

of the chlorinated ethenes and chlorinated benzenes occurred once highly reducing conditions

were established. Complete degradation of chlorinated ethenes to ethene and ethane was

observed in three of the TS wells. Reductive dechlorination of 1,2-DCB and 1,4-DCB to
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Anaerobic biodegradation of the chlorinated organics in Stage 1 was accomplished by pumping
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were established. Complete degradation of chlorinated ethenes to ethene and ethane was
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chlorobenzene to benzene was also observed, although the degradation rate during this TS was
found to be very slow.

Although degradation of 1,2-dichloroethane was observed, the process did not result in the
production of chloroethane, as would be anticipated if the degradation proceeded through
sequential reductive dechlorination. An alternative process for the degradation of dichloroethane
may be dichloroelimination, where two chlorine atoms are removed simultaneously, resulting in
the production of ethane and possibly ethene. Both ethene and ethane were observed during the

anaerobic TS.

Evaluation of data from performance monitoring well MW54A was inconclusive as to the rates
of degradation of the chlorinated organics at that location. Although ethene was present at that
location, indicating complete reductive dechlorination was occurring; peE and TCE were
present throughout Stage 1. In addition, the concentration of the contaminants varied widely
between sampling events with no evidence of the sequential degradation pattern observed.

Post-anaerobic stage analysis identified the presence of DNAPL adjacent to performance
monitoring well MW54A The presence of the DNAPL is considered to substantially affect the
evaluation of the data from that well. The data indicate that complete anaerobic biodegradation
of the chlorinated ethenes to ethene is occurring at that location; however, the presence of a
continuing source of parent products prevents the determination of the contaminant degradation
rates.

Introduction of oxygen (02) to the TS area successfully facilitated aerobic biodegradation of

non-chlorinated organics and residual reduced chlorinated organics. O2 delivery was
accomplished using iSOC™ technology, or an in situ Submerged Oxygen Curtain, which
provides high concentrations of gas without sparging the groundwater. iSOCTM units were
installed in each of the TS area performance monitoring wells. 02 was tren delivered from gas
cylinders at flow rates that would not result in stripping of volatile organic compounds.

During the aerobic stage, conditions conducive to the aerobic biodegradation of organics were
established in the TS wells. Geochemical parameters indicative of aerobic conditions indicated
that many of the parameters had returned to their pre-Stage 1 condition. Elevated concentrations
of oxygen were established in each of the TS performance monitoring wells. Data confirmed
that the addition of the oxygen stimulated the indigenous microorganisms, thus degrading the
remaining chlorobenzene and benzene.

The TS demonstrated that sequential anaerobic and aerobic ISB is an effective treatment
technology for mixed chlorinated organic plumes, such as that observed at RU-C5. The
combination of ISB techniques accomplished the degradation ofchlorinated and non-chlorinated
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location, indicating complete reductive dechlorination was occurring; peE and TCE were
present throughout Stage 1. In addition, the concentration of the contaminants varied widely
between sampling events with no evidence of the sequential degradation pattern observed.
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evaluation of the data from that well. The data indicate that complete anaerobic biodegradation
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continuing source of parent products prevents the determination of the contaminant degradation
rates.

Introduction of oxygen (02) to the TS area successfully facilitated aerobic biodegradation of

non-chlorinated organics and residual reduced chlorinated organics. O2 delivery was
accomplished using iSOC™ technology, or an in situ Submerged Oxygen Curtain, which
provides high concentrations of gas without sparging the groundwater. iSOCTM units were
installed in each of the TS area performance monitoring wells. 02 was tren delivered from gas
cylinders at flow rates that would not result in stripping of volatile organic compounds.

During the aerobic stage, conditions conducive to the aerobic biodegradation of organics were
established in the TS wells. Geochemical parameters indicative of aerobic conditions indicated
that many of the parameters had returned to their pre-Stage 1 condition. Elevated concentrations
of oxygen were established in each of the TS performance monitoring wells. Data confirmed
that the addition of the oxygen stimulated the indigenous microorganisms, thus degrading the
remaining chlorobenzene and benzene.

The TS demonstrated that sequential anaerobic and aerobic ISB is an effective treatment
technology for mixed chlorinated organic plumes, such as that observed at RU-C5. The
combination of ISB techniques accomplished the degradation ofchlorinated and non-chlorinated
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may be dichloroelimination, where two chlorine atoms are removed simultaneously, resulting in
the production of ethane and possibly ethene. Both ethene and ethane were observed during the

anaerobic TS.

Evaluation of data from performance monitoring well MW54A was inconclusive as to the rates
of degradation of the chlorinated organics at that location. Although ethene was present at that
location, indicating complete reductive dechlorination was occurring; peE and TCE were
present throughout Stage 1. In addition, the concentration of the contaminants varied widely
between sampling events with no evidence of the sequential degradation pattern observed.

Post-anaerobic stage analysis identified the presence of DNAPL adjacent to performance
monitoring well MW54A The presence of the DNAPL is considered to substantially affect the
evaluation of the data from that well. The data indicate that complete anaerobic biodegradation
of the chlorinated ethenes to ethene is occurring at that location; however, the presence of a
continuing source of parent products prevents the determination of the contaminant degradation
rates.

Introduction of oxygen (02) to the TS area successfully facilitated aerobic biodegradation of

non-chlorinated organics and residual reduced chlorinated organics. O2 delivery was
accomplished using iSOC™ technology, or an in situ Submerged Oxygen Curtain, which
provides high concentrations of gas without sparging the groundwater. iSOCTM units were
installed in each of the TS area performance monitoring wells. 02 was tren delivered from gas
cylinders at flow rates that would not result in stripping of volatile organic compounds.

During the aerobic stage, conditions conducive to the aerobic biodegradation of organics were
established in the TS wells. Geochemical parameters indicative of aerobic conditions indicated
that many of the parameters had returned to their pre-Stage 1 condition. Elevated concentrations
of oxygen were established in each of the TS performance monitoring wells. Data confirmed
that the addition of the oxygen stimulated the indigenous microorganisms, thus degrading the
remaining chlorobenzene and benzene.

The TS demonstrated that sequential anaerobic and aerobic ISB is an effective treatment
technology for mixed chlorinated organic plumes, such as that observed at RU-C5. The
combination of ISB techniques accomplished the degradation ofchlorinated and non-chlorinated
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organics to concentrations below drinking water standards. A highly-effective population of
Dehalococcoides sp is present at RU-C5, and therefore, biostimulation alone is effective for
degradation of the chlorinated ethenes and benzenes.

Because of the highly heterogeneous site hydrogeologic conditions, groundwater recirculation
was determined to be an ineffective mechanism for substrate delivery in low-permeability
sediments encountered at RU-C5. Although the iSOCs were effective at creating aerobic
conditions adjacent to the injection locations, the method was not effective for creating a large

aerobic area. The presence of DNAPLs prohibited the quantification of ISB degradation rates in
well MW54A; however, ISB is considered to be occurring at that location based on the presence
ofethene and ethane.

Based on the results of the successful TS, the following evaluation work may be considered:

• Evaluate the combination of processes for treatment of DNAPL and dissolved-phase
contaminants. Such treatment processes may include injection of high concentration
substrate to increase solubility of DNAPL and increase biodegradation rates. Also,
physical removal processes, such as combinations of electrical resistance heating and
biodegradation or chemical oxidation, may be effective treatment technologies.

• Evaluate alternate substrate distribution technologies. The TS demonstrated that
chlorinated ethenes will be completely degraded in the presence of substrate.
However, substrate distribution by recirculation was demonstrated to be ineffective in
low-permeability aquifers. High-pressure injection has been effectively demonstrated
for distribution of solid reductants at HPS, and therefore should be equally applicable
for biological substrate distribution.

• Hydrogen was demonstrated to be effective for enhancement of biodegradation.
Although aquifers with low hydraulic conductivity reduce the substrate distribution of
liquid substrates, they are highly permeable to gases such as hydrogen and O2 •

Therefore, the addition of hydrogen gas may be an effective substrate enhancement in
low-permeability aquifers.

• Addition of 02 was demonstrated to be an effective mechanism for enhancement of
aerobic biodegradation of chlorobenzene and non-chlorinated organics. Although the
iSOCTM technology was effective in creating small highly aerobic areas, a more
aggressive mechanism for 02 delivery is recommended. These mechanisms may
include low- flow biosparging of 02, hydrogen peroxide addition, and ozonation or
solid 02 addition such as Oxygen Release Compound (ORC) or Permox.

The TS at RU-C5 demonstrated a process that can be applied at HPS for ISB of many organics
observed. The technology can be modified and enhanced for application to several sites at HPS.
The presence of a highly efficient chlorinated ethene degrading culture at HPS provides a
mechanism for bioaugmentation throughout the shipyard, without requiring the introduction of a
non- indigenous organism.
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Although aquifers with low hydraulic conductivity reduce the substrate distribution of
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sediments encountered at RU-C5. Although the iSOCs were effective at creating aerobic
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well MW54A; however, ISB is considered to be occurring at that location based on the presence
ofethene and ethane.

Based on the results of the successful TS, the following evaluation work may be considered:

• Evaluate the combination of processes for treatment of DNAPL and dissolved-phase
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substrate to increase solubility of DNAPL and increase biodegradation rates. Also,
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chlorinated ethenes will be completely degraded in the presence of substrate.
However, substrate distribution by recirculation was demonstrated to be ineffective in
low-permeability aquifers. High-pressure injection has been effectively demonstrated
for distribution of solid reductants at HPS, and therefore should be equally applicable
for biological substrate distribution.

• Hydrogen was demonstrated to be effective for enhancement of biodegradation.
Although aquifers with low hydraulic conductivity reduce the substrate distribution of
liquid substrates, they are highly permeable to gases such as hydrogen and O2 •

Therefore, the addition of hydrogen gas may be an effective substrate enhancement in
low-permeability aquifers.

• Addition of 02 was demonstrated to be an effective mechanism for enhancement of
aerobic biodegradation of chlorobenzene and non-chlorinated organics. Although the
iSOCTM technology was effective in creating small highly aerobic areas, a more
aggressive mechanism for 02 delivery is recommended. These mechanisms may
include low- flow biosparging of 02, hydrogen peroxide addition, and ozonation or
solid 02 addition such as Oxygen Release Compound (ORC) or Permox.

The TS at RU-C5 demonstrated a process that can be applied at HPS for ISB of many organics
observed. The technology can be modified and enhanced for application to several sites at HPS.
The presence of a highly efficient chlorinated ethene degrading culture at HPS provides a
mechanism for bioaugmentation throughout the shipyard, without requiring the introduction of a
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organics to concentrations below drinking water standards. A highly-effective population of
Dehalococcoides sp is present at RU-C5, and therefore, biostimulation alone is effective for
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physical removal processes, such as combinations of electrical resistance heating and
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chlorinated ethenes will be completely degraded in the presence of substrate.
However, substrate distribution by recirculation was demonstrated to be ineffective in
low-permeability aquifers. High-pressure injection has been effectively demonstrated
for distribution of solid reductants at HPS, and therefore should be equally applicable
for biological substrate distribution.

• Hydrogen was demonstrated to be effective for enhancement of biodegradation.
Although aquifers with low hydraulic conductivity reduce the substrate distribution of
liquid substrates, they are highly permeable to gases such as hydrogen and O2 •

Therefore, the addition of hydrogen gas may be an effective substrate enhancement in
low-permeability aquifers.

• Addition of 02 was demonstrated to be an effective mechanism for enhancement of
aerobic biodegradation of chlorobenzene and non-chlorinated organics. Although the
iSOCTM technology was effective in creating small highly aerobic areas, a more
aggressive mechanism for 02 delivery is recommended. These mechanisms may
include low- flow biosparging of 02, hydrogen peroxide addition, and ozonation or
solid 02 addition such as Oxygen Release Compound (ORC) or Permox.

The TS at RU-C5 demonstrated a process that can be applied at HPS for ISB of many organics
observed. The technology can be modified and enhanced for application to several sites at HPS.
The presence of a highly efficient chlorinated ethene degrading culture at HPS provides a
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/ 1.0 Introduction

Shaw Environmental, Inc.

This Treatability Study (TS) Report has been prepared by Shaw Environmental, In::. for the

U.S. Department of the Navy (Navy), Naval Facilities Engineering Command, Southwest
Division, under Contract Number N687l1-01-D-6011. This work was performed as part of
Shaw's Firm Fixed Price Environmental Multiple Award Contract (EMAC) for Remediation
Services pursuant to the Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California (herein referred to as the Work Plan) (Shaw, 2004a). Shaw conducted
a Sequential Anaerobic-Aerobic Bioremediation TS in Building 134, Installation Restoration
(IR) Site 25, Hunters Point Shipyard (HPS), San Francisco, California, under Contract Task
Order (CTO) Number 04.

This section provides a brie f description of the site, including background, fill history,
hydrogeology, nature and extent of groundwater contamination, TS objectives, TS scope of
work, and TS timeline.

1.1 Site Description and Background
HPS is located in the City and County of San Fran::isco, California, situated on a long
promontory, extending eastward into San Francisco Bay (Figure 1, "Site Location Map, IR25,
Building 134, Parcel C"). HPS consists of 936 acres, 493 of which are on land, and is divided
into six parcels (A through F) to facilitate environmental investigation and cleanup activities.
Parcel C consists of shoreline and lowland coast in the east-central portion of HPS along
San Francisco Bay. The Sequential Anaerobic-Aerobic Bioremediation TS Area is within 005
in Parcel C (Figure 2, ''Treatability Study Area - Groundwater Monitoring Well Locations').
Utilities in the vicinity of the Treatability Study are presented in Figure 3 "Building 134 Utilities

Drawing".

HPS has been utilized as a shipyard since the late 19th century. Beginning in the 1940s, the Navy
operated HPS as a ship repair and maintenance facility. The Navy discontinued activities at HPS
in 1974, and the shipyard remained relatively unused until 1976. From 1976 to 1986, the Navy
leased HPS to Triple A Machine Shop, a private ship repair company. In 1986, the Navy
resumed occupancy ofHPS; however, Triple A did not vacate the property until March 1987. In
1989, due to the presence of hazardous materials from past Navy and Triple A operations, HPS
was placed on the National Priorities List, pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act, as amended by the Superfund Amendments and
Reauthorization Act of 1986. In 1991, HPS was selected for closure pursuant to the terms of the

\ Defense Base Closure and Realignment Act of 1990 (Public Law 101-510). Closure of HPS
i
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work, and TS timeline.

1.1 Site Description and Background
HPS is located in the City and County of San Fran::isco, California, situated on a long
promontory, extending eastward into San Francisco Bay (Figure 1, "Site Location Map, IR25,
Building 134, Parcel C"). HPS consists of 936 acres, 493 of which are on land, and is divided
into six parcels (A through F) to facilitate environmental investigation and cleanup activities.
Parcel C consists of shoreline and lowland coast in the east-central portion of HPS along
San Francisco Bay. The Sequential Anaerobic-Aerobic Bioremediation TS Area is within 005
in Parcel C (Figure 2, ''Treatability Study Area - Groundwater Monitoring Well Locations').
Utilities in the vicinity of the Treatability Study are presented in Figure 3 "Building 134 Utilities

Drawing".

HPS has been utilized as a shipyard since the late 19th century. Beginning in the 1940s, the Navy
operated HPS as a ship repair and maintenance facility. The Navy discontinued activities at HPS
in 1974, and the shipyard remained relatively unused until 1976. From 1976 to 1986, the Navy
leased HPS to Triple A Machine Shop, a private ship repair company. In 1986, the Navy
resumed occupancy ofHPS; however, Triple A did not vacate the property until March 1987. In
1989, due to the presence of hazardous materials from past Navy and Triple A operations, HPS
was placed on the National Priorities List, pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act, as amended by the Superfund Amendments and
Reauthorization Act of 1986. In 1991, HPS was selected for closure pursuant to the terms of the

\ Defense Base Closure and Realignment Act of 1990 (Public Law 101-510). Closure of HPS
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includes conducting environmental remediation activities and transfer of the property to the City
of San Francisco for future non-defense reuse.

The portion of the property now known as Parcel C has been used almost exclusively for
industrial purposes since the late 1800s.

1.2 Installation Restoration Site 25
005 is located in the northwestern comer of Parcel C and covers an area of 1.5 acres.
Building 134, the only structure located in IR25, was formerly used by the Navy as a machine
shop and an industrial laboratory. Groundwater in the area surrounding subsurface degreaser pits
in Building 134 was identified as Remedial Unit (RU) 6 in the Draft Final Parcel C Feasibility
Study, Hunters Point Shipyard, San Francisco, California (Tetra Tech EM, Inc. [TtEMI], 1998).
This designation was due to the presence of volatile organic compounds (VOCs) and other
organic contaminants in groundwater and the potential for human health risk through inhalation
and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include the area
surrounding Building 134 and renamed RU-C5, Final Field Sampling Plan and Quality

Assurance Plan [FSP/QAPPJ for Phase I Groundwater Data Gaps Investigation [GDGI],

Hunters Point Shipyard, San Francisco, California (TtEMI, 2000). A complete list of the RU
designations at HPS are provided in the Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California
(Groundwater Summary Report) (TtEMI, 2004). Based on the City of San Francisco's
Redevelopment Plan, published in the Hunters Point Shipyard Redevelopment Plan, City and
County of San Francisco (San Francisco Redevelopment Agency, 1997), the RU-C5 area will be
zoned to accommodate mixed land use, referring to combined commercial, industrial, and
residentiaL

Building 134 includes contained offices, machine shops, a refrigeration repair shop, an industrial
quality and reliability assurance laboratory, and storage facilities. Degreaser pits within the
building, labeled "chlorinated materials," were set within a sump that drained to an oiVwater
separator located outside the building. The tanks, sump, and oil/water separator were removed
as part of Shaw's EMAC CTa 001, Task 5. Details of the removal activity are available in the

Construction Report, Well Decommissioning/Installation and Site Excavation, In Support of
Anaerobic-Aerobic Bioremediation at RU-C5, Building 134, Hunters Point Shipyard, San
Francisco, California (Shaw, 2004b). Fuel distribution lines, which passed beneath the central
part of Building 134, have been decommissioned. Fuel lines adjacent to the north and east of
Building 134 were removed during remedial actions at Parcel B. Based on site usage, chemicals
of potential concern (COPCs) at RU-C5 were identified in the Groundwater Summary Report
(TtEMI, 2004) as solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals.

C:\KI:lIliproIEMAOHunters PointWAV004-iJ31-HJf\.TextlNAlIOO4-iJ31-H.doc
11.23.05 1-2 Document Control Number NA VOO4 -iJ31-H

Revision Fin.l- November23. 2005

)

Shaw Environmental, Inc.

includes conducting environmental remediation activities and transfer of the property to the City
of San Francisco for future non-defense reuse.

The portion of the property now known as Parcel C has been used almost exclusively for
industrial purposes since the late 1800s.

1.2 Installation Restoration Site 25
005 is located in the northwestern comer of Parcel C and covers an area of 1.5 acres.
Building 134, the only structure located in IR25, was formerly used by the Navy as a machine
shop and an industrial laboratory. Groundwater in the area surrounding subsurface degreaser pits
in Building 134 was identified as Remedial Unit (RU) 6 in the Draft Final Parcel C Feasibility
Study, Hunters Point Shipyard, San Francisco, California (Tetra Tech EM, Inc. [TtEMI], 1998).
This designation was due to the presence of volatile organic compounds (VOCs) and other
organic contaminants in groundwater and the potential for human health risk through inhalation
and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include the area
surrounding Building 134 and renamed RU-C5, Final Field Sampling Plan and Quality

Assurance Plan [FSP/QAPPJ for Phase I Groundwater Data Gaps Investigation [GDGI],

Hunters Point Shipyard, San Francisco, California (TtEMI, 2000). A complete list of the RU
designations at HPS are provided in the Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California
(Groundwater Summary Report) (TtEMI, 2004). Based on the City of San Francisco's
Redevelopment Plan, published in the Hunters Point Shipyard Redevelopment Plan, City and
County of San Francisco (San Francisco Redevelopment Agency, 1997), the RU-C5 area will be
zoned to accommodate mixed land use, referring to combined commercial, industrial, and
residentiaL

Building 134 includes contained offices, machine shops, a refrigeration repair shop, an industrial
quality and reliability assurance laboratory, and storage facilities. Degreaser pits within the
building, labeled "chlorinated materials," were set within a sump that drained to an oiVwater
separator located outside the building. The tanks, sump, and oil/water separator were removed
as part of Shaw's EMAC CTa 001, Task 5. Details of the removal activity are available in the

Construction Report, Well Decommissioning/Installation and Site Excavation, In Support of
Anaerobic-Aerobic Bioremediation at RU-C5, Building 134, Hunters Point Shipyard, San
Francisco, California (Shaw, 2004b). Fuel distribution lines, which passed beneath the central
part of Building 134, have been decommissioned. Fuel lines adjacent to the north and east of
Building 134 were removed during remedial actions at Parcel B. Based on site usage, chemicals
of potential concern (COPCs) at RU-C5 were identified in the Groundwater Summary Report
(TtEMI, 2004) as solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals.

C:\KI:lIliproIEMAOHunters PointWAV004-iJ31-HJf\.TextlNAlIOO4-iJ31-H.doc
11.23.05 1-2 Document Control Number NA VOO4 -iJ31-H

Revision Fin.l- November23. 2005

)

Shaw Environmental, Inc.

includes conducting environmental remediation activities and transfer of the property to the City
of San Francisco for future non-defense reuse.

The portion of the property now known as Parcel C has been used almost exclusively for
industrial purposes since the late 1800s.

1.2 Installation Restoration Site 25
005 is located in the northwestern comer of Parcel C and covers an area of 1.5 acres.
Building 134, the only structure located in IR25, was formerly used by the Navy as a machine
shop and an industrial laboratory. Groundwater in the area surrounding subsurface degreaser pits
in Building 134 was identified as Remedial Unit (RU) 6 in the Draft Final Parcel C Feasibility
Study, Hunters Point Shipyard, San Francisco, California (Tetra Tech EM, Inc. [TtEMI], 1998).
This designation was due to the presence of volatile organic compounds (VOCs) and other
organic contaminants in groundwater and the potential for human health risk through inhalation
and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include the area
surrounding Building 134 and renamed RU-C5, Final Field Sampling Plan and Quality

Assurance Plan [FSP/QAPPJ for Phase I Groundwater Data Gaps Investigation [GDGI],

Hunters Point Shipyard, San Francisco, California (TtEMI, 2000). A complete list of the RU
designations at HPS are provided in the Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California
(Groundwater Summary Report) (TtEMI, 2004). Based on the City of San Francisco's
Redevelopment Plan, published in the Hunters Point Shipyard Redevelopment Plan, City and
County of San Francisco (San Francisco Redevelopment Agency, 1997), the RU-C5 area will be
zoned to accommodate mixed land use, referring to combined commercial, industrial, and
residentiaL

Building 134 includes contained offices, machine shops, a refrigeration repair shop, an industrial
quality and reliability assurance laboratory, and storage facilities. Degreaser pits within the
building, labeled "chlorinated materials," were set within a sump that drained to an oiVwater
separator located outside the building. The tanks, sump, and oil/water separator were removed
as part of Shaw's EMAC CTa 001, Task 5. Details of the removal activity are available in the

Construction Report, Well Decommissioning/Installation and Site Excavation, In Support of
Anaerobic-Aerobic Bioremediation at RU-C5, Building 134, Hunters Point Shipyard, San
Francisco, California (Shaw, 2004b). Fuel distribution lines, which passed beneath the central
part of Building 134, have been decommissioned. Fuel lines adjacent to the north and east of
Building 134 were removed during remedial actions at Parcel B. Based on site usage, chemicals
of potential concern (COPCs) at RU-C5 were identified in the Groundwater Summary Report
(TtEMI, 2004) as solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals.

C:\KI:lIliproIEMAOHunters PointWAV004-iJ31-HJf\.TextlNAlIOO4-iJ31-H.doc
11.23.05 1-2 Document Control Number NA VOO4 -iJ31-H

Revision Fin.l- November23. 2005

)

Shaw Environmental, Inc.

includes conducting environmental remediation activities and transfer of the property to the City
of San Francisco for future non-defense reuse.

The portion of the property now known as Parcel C has been used almost exclusively for
industrial purposes since the late 1800s.

1.2 Installation Restoration Site 25
005 is located in the northwestern comer of Parcel C and covers an area of 1.5 acres.
Building 134, the only structure located in IR25, was formerly used by the Navy as a machine
shop and an industrial laboratory. Groundwater in the area surrounding subsurface degreaser pits
in Building 134 was identified as Remedial Unit (RU) 6 in the Draft Final Parcel C Feasibility
Study, Hunters Point Shipyard, San Francisco, California (Tetra Tech EM, Inc. [TtEMI], 1998).
This designation was due to the presence of volatile organic compounds (VOCs) and other
organic contaminants in groundwater and the potential for human health risk through inhalation
and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include the area
surrounding Building 134 and renamed RU-C5, Final Field Sampling Plan and Quality

Assurance Plan [FSP/QAPPJ for Phase I Groundwater Data Gaps Investigation [GDGI],

Hunters Point Shipyard, San Francisco, California (TtEMI, 2000). A complete list of the RU
designations at HPS are provided in the Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California
(Groundwater Summary Report) (TtEMI, 2004). Based on the City of San Francisco's
Redevelopment Plan, published in the Hunters Point Shipyard Redevelopment Plan, City and
County of San Francisco (San Francisco Redevelopment Agency, 1997), the RU-C5 area will be
zoned to accommodate mixed land use, referring to combined commercial, industrial, and
residentiaL

Building 134 includes contained offices, machine shops, a refrigeration repair shop, an industrial
quality and reliability assurance laboratory, and storage facilities. Degreaser pits within the
building, labeled "chlorinated materials," were set within a sump that drained to an oiVwater
separator located outside the building. The tanks, sump, and oil/water separator were removed
as part of Shaw's EMAC CTa 001, Task 5. Details of the removal activity are available in the

Construction Report, Well Decommissioning/Installation and Site Excavation, In Support of
Anaerobic-Aerobic Bioremediation at RU-C5, Building 134, Hunters Point Shipyard, San
Francisco, California (Shaw, 2004b). Fuel distribution lines, which passed beneath the central
part of Building 134, have been decommissioned. Fuel lines adjacent to the north and east of
Building 134 were removed during remedial actions at Parcel B. Based on site usage, chemicals
of potential concern (COPCs) at RU-C5 were identified in the Groundwater Summary Report
(TtEMI, 2004) as solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals.

C:\KI:lIliproIEMAOHunters PointWAV004-iJ31-HJf\.TextlNAlIOO4-iJ31-H.doc
11.23.05 1-2 Document Control Number NA VOO4 -iJ31-H

Revision Fin.l- November23. 2005

)

Shaw Environmental, Inc.

includes conducting environmental remediation activities and transfer of the property to the City
of San Francisco for future non-defense reuse.

The portion of the property now known as Parcel C has been used almost exclusively for
industrial purposes since the late 1800s.

1.2 Installation Restoration Site 25
005 is located in the northwestern comer of Parcel C and covers an area of 1.5 acres.
Building 134, the only structure located in IR25, was formerly used by the Navy as a machine
shop and an industrial laboratory. Groundwater in the area surrounding subsurface degreaser pits
in Building 134 was identified as Remedial Unit (RU) 6 in the Draft Final Parcel C Feasibility
Study, Hunters Point Shipyard, San Francisco, California (Tetra Tech EM, Inc. [TtEMI], 1998).
This designation was due to the presence of volatile organic compounds (VOCs) and other
organic contaminants in groundwater and the potential for human health risk through inhalation
and ecological risk to aquatic receptors. RU-6 was later expanded slightly to include the area
surrounding Building 134 and renamed RU-C5, Final Field Sampling Plan and Quality

Assurance Plan [FSP/QAPPJ for Phase I Groundwater Data Gaps Investigation [GDGI],

Hunters Point Shipyard, San Francisco, California (TtEMI, 2000). A complete list of the RU
designations at HPS are provided in the Parcel C Groundwater Summary Report, Phase III
Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California
(Groundwater Summary Report) (TtEMI, 2004). Based on the City of San Francisco's
Redevelopment Plan, published in the Hunters Point Shipyard Redevelopment Plan, City and
County of San Francisco (San Francisco Redevelopment Agency, 1997), the RU-C5 area will be
zoned to accommodate mixed land use, referring to combined commercial, industrial, and
residentiaL

Building 134 includes contained offices, machine shops, a refrigeration repair shop, an industrial
quality and reliability assurance laboratory, and storage facilities. Degreaser pits within the
building, labeled "chlorinated materials," were set within a sump that drained to an oiVwater
separator located outside the building. The tanks, sump, and oil/water separator were removed
as part of Shaw's EMAC CTa 001, Task 5. Details of the removal activity are available in the

Construction Report, Well Decommissioning/Installation and Site Excavation, In Support of
Anaerobic-Aerobic Bioremediation at RU-C5, Building 134, Hunters Point Shipyard, San
Francisco, California (Shaw, 2004b). Fuel distribution lines, which passed beneath the central
part of Building 134, have been decommissioned. Fuel lines adjacent to the north and east of
Building 134 were removed during remedial actions at Parcel B. Based on site usage, chemicals
of potential concern (COPCs) at RU-C5 were identified in the Groundwater Summary Report
(TtEMI, 2004) as solvents, oils, polychlorinated biphenyls (PCBs), acids, and metals.

C:\KI:lIliproIEMAOHunters PointWAV004-iJ31-HJf\.TextlNAlIOO4-iJ31-H.doc
11.23.05 1-2 Document Control Number NA VOO4 -iJ31-H

Revision Fin.l- November23. 2005



/

\

;
./

Shaw Environmental, Inc.

Physical features of the RU-C5 vicinity and details of the separator and degreaser pit area in
Building 134 are further described in the Groundwater Summary Report (TtEMI, 2004). The
figures contained in that report also identify locations ofwater supply, storm drain, former fuel
lines, former tank farm, associated IR06 excavations, and sanitary sewer lines, in addition to
locations of monitoring wells, piezometers, and soil borings.

Soil investigations refined the COPCs suggested by site history. Eighty soil samples were
collected from the RU-C5 vicinity during the Remedial Investigation (RI) and subsequent

investigations Draft Final Parcel B Remedial Investigation Report, Hunters Point Shipyard, San

Francisco, California (pRC Environmental Management, Inc. [PRe], 1996). Draft Parcel B

Construction Summary Report, Hunters Point Shipyard, San Francisco, California

(TtEMI, 2002). Samples of the sludge and oil in the degreaser pit and floor scrapings were also
collected.

Following the investigations, the Navy identified the following COPCs in soil at RU-C5:

• Trichloroethene (TCE)
• Vinyl chloride (VC)
• 1,2-dichlorobenzene (l,2-DCB)
• l,4-dichlorobenzene (1,4-DCB)
• Total petroleum hydrocarbons (TPH)
• Polychlorinated aromatic hydrocarbons (PARs)
• Aroclor-1260
• Antimony
• Copper
• Lead
• Manganese (Mn)

• Zinc

Groundwater Simples collected from the RU-C5 vicinity between 2000 and 2001 exceeded

evaluation criteria established in the Field Sampling Plan/Quality Assurance Program Plan
Addenda for Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard,
San Francisco, California (Phase II GDGI) (TtEMI, 2001) for VOCs, metals, PCBs, pesticides,
and semivolatile organic compounds (SVOCs). Twenty VOCs were detected above Phase II
GDGI criteria; including TCE, tetrachloroethene (PCE), benzene, cis-l,2-dichloroethene
(cis-l,2-DCE), chlorobenzene, l-2-DCB, l,4-DCB, and VC. Metals detected above
Phase II GDGI criteria were aluminum, chromium (Cr), cobalt, MIl, nickel, thallium, and zinc.
PCBs and pesticides detected above GDGI goals were Aroclor-1260, 4,4'-dichloro-diphenyl
trichloroethane, endrin, endosulfan, gamma-chlordane, and heptachlor epoxide. SVOCs detected
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PCBs and pesticides detected above GDGI goals were Aroclor-1260, 4,4'-dichloro-diphenyl
trichloroethane, endrin, endosulfan, gamma-chlordane, and heptachlor epoxide. SVOCs detected
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Physical features of the RU-C5 vicinity and details of the separator and degreaser pit area in
Building 134 are further described in the Groundwater Summary Report (TtEMI, 2004). The
figures contained in that report also identify locations ofwater supply, storm drain, former fuel
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Construction Summary Report, Hunters Point Shipyard, San Francisco, California
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GDGI criteria; including TCE, tetrachloroethene (PCE), benzene, cis-l,2-dichloroethene
(cis-l,2-DCE), chlorobenzene, l-2-DCB, l,4-DCB, and VC. Metals detected above
Phase II GDGI criteria were aluminum, chromium (Cr), cobalt, MIl, nickel, thallium, and zinc.
PCBs and pesticides detected above GDGI goals were Aroclor-1260, 4,4'-dichloro-diphenyl
trichloroethane, endrin, endosulfan, gamma-chlordane, and heptachlor epoxide. SVOCs detected
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above Phase II GDGI goals included PARs (benzo[a]pyrene, benzo[a]anthracene, fluoranthene,

fluorine, naphthalene, and phenanthrene) and bis(2-ethylhexyl)phthalate.

Free-phase petroleum product has been observed at two wells in RU-C5 in 2002: IR25MWIIA

and IR25MWI9A. For the sake of brevity, the IR25 suffix will be omitted from the reference to

all wells discussed in the remainder of the text. Previous analysis of the product at MWIIA
showed that the fuel was in the diesel range; however, chlorobenzene and VC were also detected

(TtEMI, 2002). In 2002, Shaw observed dense non-aqueous phase liquid (DNAPL) at

MWI5A2, MWI9A, and MW902B. Analysis of the DNAPL from MW19A indicated the
presence of multiple VOCs, dominated by dichlorobenzenes and PCE. Analytical results were

documented in the Groundwater Summary Report (TtEMI, 2004). These wells are located

within the area of groundwater contamination, near the northern end of Building 134. Analysis

of the DNAPL collected from MW902B in 2001 revealed that the majority of the DNAPL

consisted of chlorinated benzenes and chlorinated ethenes as shown in Figure 6, "Fraction of

Organics in DNAPL (Well IR25MW902A)". DNAPL was also observed in 2004, in monitoring
probe location MW54A-BH, installed to measure dissolved oxygen (DO) and other field

parameters during the Stage 2 Aerobic ISB portion of the TS. Figure 4, "Monitoring Probe,
Well, and Soil Boring Locations," shows the location of the monitoring probes.

The degreaser pits and sump were identified in the Groundwater Summary Report as the primary

sources of solvents detected in RU-C5. The tank farm, fuel lines, degreaser pit, and machine
shop operations were identified as sources of SVOCs, petroleum, pesticides, PCBs, and metals.

Some metals also occur naturally in soils and bedrock at the site.

A soil vapor extraction (SVE) system was installed and operated for nearly five months inside

Building 134, as described in the Draft Treatability Study Report, Soil Vapor Extraction
Treatability Study, Building 134, Parcel C, Hunters Point Shipyard, San Francisco (IT, 2001).
Seventeen SVE wells and 46 vapor monitoring wells were installed in January 2001 and operated

from February to June 2001. SVE wells were located in the degreaser pit and sump area in the

northern portim of Building 134, as well as in the central area of the building, near MW16A, and
were screened from 2 to 10 feet (ft) below ground surface (bgs). Both soil-gas and soil sampling
results indicated that PCE, TCE, dichloroethene (DCE), and TPH as gasoline were present. The

cumulative VOC mass removed within the test performance period was estimated at 5 pounds,

with mass removal rates between 0.002 and 0.005 pounds per hour. Nearly half of the extracted
vapors were comprised of Freon-II (trichlorofluorOlrethane), and the remainder was primarily

comprised ofPCE, TCE, toluene, and xylenes.

The oiVwater separator and sump were decommissioned by Shaw (Shaw, 2004b). As part of this

work, 14 monitoring and SVE wells were abandoned and, after the sump and separator were
decommissioned, an injection well and 4 monitoring wells were installed. An extraction well
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sources of solvents detected in RU-C5. The tank farm, fuel lines, degreaser pit, and machine
shop operations were identified as sources of SVOCs, petroleum, pesticides, PCBs, and metals.

Some metals also occur naturally in soils and bedrock at the site.

A soil vapor extraction (SVE) system was installed and operated for nearly five months inside

Building 134, as described in the Draft Treatability Study Report, Soil Vapor Extraction
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from February to June 2001. SVE wells were located in the degreaser pit and sump area in the
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were screened from 2 to 10 feet (ft) below ground surface (bgs). Both soil-gas and soil sampling
results indicated that PCE, TCE, dichloroethene (DCE), and TPH as gasoline were present. The

cumulative VOC mass removed within the test performance period was estimated at 5 pounds,

with mass removal rates between 0.002 and 0.005 pounds per hour. Nearly half of the extracted
vapors were comprised of Freon-II (trichlorofluorOlrethane), and the remainder was primarily

comprised ofPCE, TCE, toluene, and xylenes.

The oiVwater separator and sump were decommissioned by Shaw (Shaw, 2004b). As part of this

work, 14 monitoring and SVE wells were abandoned and, after the sump and separator were
decommissioned, an injection well and 4 monitoring wells were installed. An extraction well
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and IR25MWI9A. For the sake of brevity, the IR25 suffix will be omitted from the reference to

all wells discussed in the remainder of the text. Previous analysis of the product at MWIIA
showed that the fuel was in the diesel range; however, chlorobenzene and VC were also detected

(TtEMI, 2002). In 2002, Shaw observed dense non-aqueous phase liquid (DNAPL) at

MWI5A2, MWI9A, and MW902B. Analysis of the DNAPL from MW19A indicated the
presence of multiple VOCs, dominated by dichlorobenzenes and PCE. Analytical results were

documented in the Groundwater Summary Report (TtEMI, 2004). These wells are located
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of the DNAPL collected from MW902B in 2001 revealed that the majority of the DNAPL

consisted of chlorinated benzenes and chlorinated ethenes as shown in Figure 6, "Fraction of
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probe location MW54A-BH, installed to measure dissolved oxygen (DO) and other field

parameters during the Stage 2 Aerobic ISB portion of the TS. Figure 4, "Monitoring Probe,
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shop operations were identified as sources of SVOCs, petroleum, pesticides, PCBs, and metals.

Some metals also occur naturally in soils and bedrock at the site.

A soil vapor extraction (SVE) system was installed and operated for nearly five months inside

Building 134, as described in the Draft Treatability Study Report, Soil Vapor Extraction
Treatability Study, Building 134, Parcel C, Hunters Point Shipyard, San Francisco (IT, 2001).
Seventeen SVE wells and 46 vapor monitoring wells were installed in January 2001 and operated

from February to June 2001. SVE wells were located in the degreaser pit and sump area in the

northern portim of Building 134, as well as in the central area of the building, near MW16A, and
were screened from 2 to 10 feet (ft) below ground surface (bgs). Both soil-gas and soil sampling
results indicated that PCE, TCE, dichloroethene (DCE), and TPH as gasoline were present. The

cumulative VOC mass removed within the test performance period was estimated at 5 pounds,

with mass removal rates between 0.002 and 0.005 pounds per hour. Nearly half of the extracted
vapors were comprised of Freon-II (trichlorofluorOlrethane), and the remainder was primarily

comprised ofPCE, TCE, toluene, and xylenes.

The oiVwater separator and sump were decommissioned by Shaw (Shaw, 2004b). As part of this

work, 14 monitoring and SVE wells were abandoned and, after the sump and separator were
decommissioned, an injection well and 4 monitoring wells were installed. An extraction well
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and IR25MWI9A. For the sake of brevity, the IR25 suffix will be omitted from the reference to

all wells discussed in the remainder of the text. Previous analysis of the product at MWIIA
showed that the fuel was in the diesel range; however, chlorobenzene and VC were also detected

(TtEMI, 2002). In 2002, Shaw observed dense non-aqueous phase liquid (DNAPL) at

MWI5A2, MWI9A, and MW902B. Analysis of the DNAPL from MW19A indicated the
presence of multiple VOCs, dominated by dichlorobenzenes and PCE. Analytical results were

documented in the Groundwater Summary Report (TtEMI, 2004). These wells are located

within the area of groundwater contamination, near the northern end of Building 134. Analysis

of the DNAPL collected from MW902B in 2001 revealed that the majority of the DNAPL

consisted of chlorinated benzenes and chlorinated ethenes as shown in Figure 6, "Fraction of

Organics in DNAPL (Well IR25MW902A)". DNAPL was also observed in 2004, in monitoring
probe location MW54A-BH, installed to measure dissolved oxygen (DO) and other field

parameters during the Stage 2 Aerobic ISB portion of the TS. Figure 4, "Monitoring Probe,
Well, and Soil Boring Locations," shows the location of the monitoring probes.

The degreaser pits and sump were identified in the Groundwater Summary Report as the primary

sources of solvents detected in RU-C5. The tank farm, fuel lines, degreaser pit, and machine
shop operations were identified as sources of SVOCs, petroleum, pesticides, PCBs, and metals.

Some metals also occur naturally in soils and bedrock at the site.

A soil vapor extraction (SVE) system was installed and operated for nearly five months inside

Building 134, as described in the Draft Treatability Study Report, Soil Vapor Extraction
Treatability Study, Building 134, Parcel C, Hunters Point Shipyard, San Francisco (IT, 2001).
Seventeen SVE wells and 46 vapor monitoring wells were installed in January 2001 and operated

from February to June 2001. SVE wells were located in the degreaser pit and sump area in the

northern portim of Building 134, as well as in the central area of the building, near MW16A, and
were screened from 2 to 10 feet (ft) below ground surface (bgs). Both soil-gas and soil sampling
results indicated that PCE, TCE, dichloroethene (DCE), and TPH as gasoline were present. The

cumulative VOC mass removed within the test performance period was estimated at 5 pounds,

with mass removal rates between 0.002 and 0.005 pounds per hour. Nearly half of the extracted
vapors were comprised of Freon-II (trichlorofluorOlrethane), and the remainder was primarily

comprised ofPCE, TCE, toluene, and xylenes.
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work, 14 monitoring and SVE wells were abandoned and, after the sump and separator were
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shop operations were identified as sources of SVOCs, petroleum, pesticides, PCBs, and metals.

Some metals also occur naturally in soils and bedrock at the site.
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from February to June 2001. SVE wells were located in the degreaser pit and sump area in the
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with mass removal rates between 0.002 and 0.005 pounds per hour. Nearly half of the extracted
vapors were comprised of Freon-II (trichlorofluorOlrethane), and the remainder was primarily
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was installed as part of the backfilling operations of the separator excavation These new wells
in addition to several of existing wells were used during the course of the TS. The TS area is
presented in Figure 2. The layout of the TS wells is shown in Figure 4 and a cross section of the
TS test cell is presented as Figure 5, '"Treatability Study Test Cell Cross Section" Additional
detail on the TS area are provided in Photos No. 1 and No.2, which depict the exterior and
interior ofBuilding 134, respectively, with conceptual cross sections of the subsurface.

1.3 Objectives
The goal of this ISB TS is to evaluate the degradation of various organic compounds in a
sequential (i.e., two-step) anaerobic-aerobic process. In addition, the data must provide a sound
technical basis for comparing ISB with other groundwater treatment alternatives. The following
objectives were established to meet this goal:

• Provide data sufficient to evaluate the effectiveness, implementability, and cost of the
technology as applied to a full-scale remediation. The U.S. Environmental Protection
Agency (EPA) document entitled, Guidance for Conducting Remedial Investigations
and Feasibility Studies under the CERCLA (EPA, 1988), was used in determining the
data requirements necessary to support these objectives within the study.

• Obtain baseline concentrations for COPCs.

• Obtain field and laboratory data to evaluate the viability ani effectiveness of
anaerobic treatment technology for degrading the dissolved chlorinated ethene
contamination in groundwater beneath the site. The required data will be obtained by
monitoring system operation, and by collecting and analyzing groundwater samples.

• Obtain field and laboratory data to evaluate the viability and effectiveness of aerobic
biological treatment technology of degradation of chlorinated ethane, chlorinated
ethane, and PAR contamination in the groundwater at RU-C5. The required data will
be obtained by monitoring system operation, and collection and analysis of
groundwater samples.

• Continue to refine best management practices in this newly developing technology
application.

1.4 Scope of Work
The scope of work for this TS was presented in the Work Plan (Shaw, 2004a) and is summarized
below.

The scope of work for Stage 1 Anaerobic ISB included the following:

• Collect baseline groundwater samples for laboratory analysis from wells located
within and around the treatment area, as shown in Figure 2.
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below.
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• Collect baseline groundwater samples for laboratory analysis from wells located
within and around the treatment area, as shown in Figure 2.
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The scope of work for this TS was presented in the Work Plan (Shaw, 2004a) and is summarized
below.

The scope of work for Stage 1 Anaerobic ISB included the following:

• Collect baseline groundwater samples for laboratory analysis from wells located
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• Design, construct, install, and operate a groundwater- fennentable substrate injection
system.

• Perfonn an anaerobic bioremediation TS to evaluate the effectiveness of anaerobic
degradation of chlorinated ethenes in groundwater within the TS area.

• Collect perfonnance monitoring groundwater samples from wells located within and
around the treatment area during the anaerobic bioremediation treatment to evaluate
effectiveness of the treatment system (Figure 2).

• Collect perfonnance soil samples for laboratory analysis from the saturated zone at
four locations near wells MW53A, MW54A, MW55A, and IW02A (Figure 2). Initial
baseline soil samples were collected prior to the onset of the TS during construction
associated with Contract Number N68711-01-D-6011.

The scope of work for Stage 2 Aerobic ISB included the following:

• Install and operate an oxygen (02).

• Perfonn an aerobic bioremediation TS to evaluate the effectiveness of aerobic
degradation of PAR, 1,2-dichloroethane (l,2-DCA), DCBs, and residual chlorinated
ethene contaminants in groundwater within the TS area.

• Collect perfonnance monitoring groundwater samples from wells located within and
around the treatment area during the aerobic bioremediation treatment test to evaluate
effectiveness of the TS (Figure 2).

• Collect final groundwater samples from wells located within and around the treatment
area for laboratory analysis (Figure 2).

• Collect final perfonnance soil samples for laboratory analysis from the saturated zone
at four locations near wells MW53A, MW54A, MW55A, and IW02A (Figure 4).

• Evaluate field and laboratory data and prepare a data summary describing the
supplementary site characterization and TS results to support the full-scale
implementation of anaerobic-aerobic treatment at the subject facility.

1.5 Project Time Line
The TS began March 23, 2004 with baseline groundwater sampling. System construction began

on March 25, 2004. Stage I (Anaerobic ISB) was perfonned between April 15, 2004 and
December 3, 2004. Stage 2 (Aerobic ISB) was perfonned between January 6, 2005, and
May 10, 2005. Although all monitoring discontinued on May 25,2005, bioremediation activity

undoubtedly continues. A more detailed timeline of the TS events is provided in Table I,
"Time1ine for Sequential Aerobic Anaerobic Bioremediation Treatability Study at Site RU-C5,

Hunters Point Shipyard."
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The geologic units in Parcel C consist of unconsolidated clay, silt, and sand of the Pleistocene

Age, which unconfonnably overlies Cretaceous chert, shale, sandstone, and setpentonite. The

unconsolidated sediments are divided into separate hydrogeologic units including artificial fill,

undifferentiated upper sand, Bay Mud, and undifferentiated sedimentary deposits. The TS site is
immediately underlain by Artificial Fill. Undifferentiated upper sand deposits are present directly

beneath the Artificial Fill. The Bay Mud is absent in this area, resulting in the undifferentiated

upper sand deposits directly overlying the undifferentiated sedimentary deposits. The
undifferentiated upper sand and undifferentiated sedimentary deposits generally dip in a

north-northwest direction. The infonnation presented in this section is largely derived from the

Groundwater Summary Report (TtEMI, 2004).

2.1 Hydrogeology

This section describes the stratigraphy, lithology, and hydrostratigraphy of the RU-C5 vicinity.

Tidal effects on groundwater levels, groundwater flow patterns, hydraulic characteristics, and
groundwater quality of the A-aquifer (total dissolved solids [TDS]) also are discussed. In

addition, this section summarizes the hydrogeological conceptual model for the RU-C5 vicinity.

An overview of geology and hydrogeology for the TS area may be found in the Groundwater
Summary Report (specifically Figure 7-2, "Cross Sections NoN' and 0-0', Parcel C, RU-C5"

[TtEMI,2004]). The TS test cell cross section presented in Figure 5 reflects this infonnation.

2.1.1 Site Stratigraphy and Lithology

This section briefly describes the stratigraphy and lithology of the RU-C5 vlclmty. The
thickness of overburden sediments and fill, above bedrock and across the entire parcel, range

from less than I foot at some locations in IR06, located directly south of RU-C5, to over 60 ft to
the north of RU-C5 at IRlO in Parcel B. Individual stratigraphic units and their relationship to

the other units are described in the following sections.

2.1.1.1 Artificial Fill
Heterogeneous artificial fill covers all of the RU-C5 vicinity. This fill may be as thick as 30 ft in

the vicinity of RU-C5 and primarily consists of silty and sandy clay with clayey sand, sand, and

sandy gravel deposits. Near the separator and degreaser pit area at Building 134, the artificial fill

measures approximately 20 ft thick and consists mainly of sandy clay with clayey sand or clayey

gravel lemes. The artificial fill at IR25 overlies native sediments.

2.1.1.2 Undifferentiated Upper Sand
The undifferentiated Upper Sand unit is primarily made up of unconsolidated sands tha tare
either estuarine or alluvial, and are described in the geological logs from the RU-C5 vicinity as
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The undifferentiated Upper Sand unit is primarily made up of unconsolidated sands tha tare
either estuarine or alluvial, and are described in the geological logs from the RU-C5 vicinity as
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poorly graded sands of loose to medium density. The undifferentiated Upper Sands transition

laterally into and interfmger with the Bay Mud deposits near the southwestern boundary of IR25.

The undifferentiated Upper Sands can range up to lOft thick in some areas, but are 2 to 3 ft thick
over most of RU-C5.

2.1.1.3 Bay Mud

As described above, Bay Mud deposits interfinger with undifferentiated tpper Sands at 005.

This may suggest that the southwestern boundary of IR25 is the shoreward extent of the Bay
Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly consist of silty or sandy clay,

may be up to 10ft thick, and are laterally interfingered with the undifferentiated Upper Sands.

Bay Mud deposits may also contain more permeable sediments, such as clayey or silty sands. In

the RU-C5 area, the Bay Mud deposits are typically about 5 ft thick.

2.1.1.4 Undifferentiated Sediments

Undifferentiated sediments are present as a nearly continuous layer throughout the IR25 area,

may be overlain by either undifferentiated Upper Sands or Bay Mud deposits, and lie directly on

bedrock. The deposit predominantly consists of silty or clayey sands and ranges from roughly 5
to IO-ft-thick near the separator and degreaser pit at Building 134. The extent of the

undifferentiated sediments is limited to the IR25 area. The undifferentiated sediments pinch out

in IR10 to the northwest, IR24 to the northeast, and IR06 to the south.

2.1.1.5 Bedrock

The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935
shoreline. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt,
sometimes described as "greenstone," has also been identified at IR06. The serpentonite is

moderately-to-deeply weathered and moderately-to-intensely fractured. The greenstone is dense
and relatively competent. Serpentonite and greenstone are interlayered in the IR06 area.

2.1.2 Hydrostratigraphy

This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. RU-C5

hydrostratigraphy consists of two units: an A-aquifer and a bedrock water-bearing zone (WBZ).
The A-aquifer is described in the following sections as an upper Aaquifer made of artificial fill

and a lower Aaquifer consisting of native sediments. Portions of the shallow bedrock also are

considered to be part of the Aaquifer. The hydrostratigraphic conceptual model for RU-C5 is
based on the following observations:

• No continuous aquitard separating the undifferentiated Upper Sands and Bay Mud
from the undifferentiated sediments below exists at IR25. Therefore B-aquifers are
absent.

• Undifferentiated sediments are present only as a thin layer at IR25.
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poorly graded sands of loose to medium density. The undifferentiated Upper Sands transition

laterally into and interfmger with the Bay Mud deposits near the southwestern boundary of IR25.

The undifferentiated Upper Sands can range up to lOft thick in some areas, but are 2 to 3 ft thick
over most of RU-C5.

2.1.1.3 Bay Mud

As described above, Bay Mud deposits interfinger with undifferentiated tpper Sands at 005.

This may suggest that the southwestern boundary of IR25 is the shoreward extent of the Bay
Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly consist of silty or sandy clay,

may be up to 10ft thick, and are laterally interfingered with the undifferentiated Upper Sands.

Bay Mud deposits may also contain more permeable sediments, such as clayey or silty sands. In

the RU-C5 area, the Bay Mud deposits are typically about 5 ft thick.

2.1.1.4 Undifferentiated Sediments

Undifferentiated sediments are present as a nearly continuous layer throughout the IR25 area,

may be overlain by either undifferentiated Upper Sands or Bay Mud deposits, and lie directly on

bedrock. The deposit predominantly consists of silty or clayey sands and ranges from roughly 5
to IO-ft-thick near the separator and degreaser pit at Building 134. The extent of the

undifferentiated sediments is limited to the IR25 area. The undifferentiated sediments pinch out

in IR10 to the northwest, IR24 to the northeast, and IR06 to the south.

2.1.1.5 Bedrock

The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935
shoreline. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt,
sometimes described as "greenstone," has also been identified at IR06. The serpentonite is

moderately-to-deeply weathered and moderately-to-intensely fractured. The greenstone is dense
and relatively competent. Serpentonite and greenstone are interlayered in the IR06 area.

2.1.2 Hydrostratigraphy

This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. RU-C5

hydrostratigraphy consists of two units: an A-aquifer and a bedrock water-bearing zone (WBZ).
The A-aquifer is described in the following sections as an upper Aaquifer made of artificial fill

and a lower Aaquifer consisting of native sediments. Portions of the shallow bedrock also are

considered to be part of the Aaquifer. The hydrostratigraphic conceptual model for RU-C5 is
based on the following observations:

• No continuous aquitard separating the undifferentiated Upper Sands and Bay Mud
from the undifferentiated sediments below exists at IR25. Therefore B-aquifers are
absent.

• Undifferentiated sediments are present only as a thin layer at IR25.
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poorly graded sands of loose to medium density. The undifferentiated Upper Sands transition

laterally into and interfmger with the Bay Mud deposits near the southwestern boundary of IR25.

The undifferentiated Upper Sands can range up to lOft thick in some areas, but are 2 to 3 ft thick
over most of RU-C5.

2.1.1.3 Bay Mud

As described above, Bay Mud deposits interfinger with undifferentiated tpper Sands at 005.

This may suggest that the southwestern boundary of IR25 is the shoreward extent of the Bay
Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly consist of silty or sandy clay,

may be up to 10ft thick, and are laterally interfingered with the undifferentiated Upper Sands.

Bay Mud deposits may also contain more permeable sediments, such as clayey or silty sands. In

the RU-C5 area, the Bay Mud deposits are typically about 5 ft thick.

2.1.1.4 Undifferentiated Sediments

Undifferentiated sediments are present as a nearly continuous layer throughout the IR25 area,

may be overlain by either undifferentiated Upper Sands or Bay Mud deposits, and lie directly on

bedrock. The deposit predominantly consists of silty or clayey sands and ranges from roughly 5
to IO-ft-thick near the separator and degreaser pit at Building 134. The extent of the

undifferentiated sediments is limited to the IR25 area. The undifferentiated sediments pinch out

in IR10 to the northwest, IR24 to the northeast, and IR06 to the south.

2.1.1.5 Bedrock

The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935
shoreline. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt,
sometimes described as "greenstone," has also been identified at IR06. The serpentonite is

moderately-to-deeply weathered and moderately-to-intensely fractured. The greenstone is dense
and relatively competent. Serpentonite and greenstone are interlayered in the IR06 area.

2.1.2 Hydrostratigraphy

This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. RU-C5

hydrostratigraphy consists of two units: an A-aquifer and a bedrock water-bearing zone (WBZ).
The A-aquifer is described in the following sections as an upper Aaquifer made of artificial fill

and a lower Aaquifer consisting of native sediments. Portions of the shallow bedrock also are

considered to be part of the Aaquifer. The hydrostratigraphic conceptual model for RU-C5 is
based on the following observations:

• No continuous aquitard separating the undifferentiated Upper Sands and Bay Mud
from the undifferentiated sediments below exists at IR25. Therefore B-aquifers are
absent.

• Undifferentiated sediments are present only as a thin layer at IR25.
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poorly graded sands of loose to medium density. The undifferentiated Upper Sands transition

laterally into and interfmger with the Bay Mud deposits near the southwestern boundary of IR25.

The undifferentiated Upper Sands can range up to lOft thick in some areas, but are 2 to 3 ft thick
over most of RU-C5.

2.1.1.3 Bay Mud

As described above, Bay Mud deposits interfinger with undifferentiated tpper Sands at 005.

This may suggest that the southwestern boundary of IR25 is the shoreward extent of the Bay
Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly consist of silty or sandy clay,

may be up to 10ft thick, and are laterally interfingered with the undifferentiated Upper Sands.

Bay Mud deposits may also contain more permeable sediments, such as clayey or silty sands. In

the RU-C5 area, the Bay Mud deposits are typically about 5 ft thick.

2.1.1.4 Undifferentiated Sediments

Undifferentiated sediments are present as a nearly continuous layer throughout the IR25 area,

may be overlain by either undifferentiated Upper Sands or Bay Mud deposits, and lie directly on

bedrock. The deposit predominantly consists of silty or clayey sands and ranges from roughly 5
to IO-ft-thick near the separator and degreaser pit at Building 134. The extent of the

undifferentiated sediments is limited to the IR25 area. The undifferentiated sediments pinch out

in IR10 to the northwest, IR24 to the northeast, and IR06 to the south.

2.1.1.5 Bedrock

The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935
shoreline. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt,
sometimes described as "greenstone," has also been identified at IR06. The serpentonite is

moderately-to-deeply weathered and moderately-to-intensely fractured. The greenstone is dense
and relatively competent. Serpentonite and greenstone are interlayered in the IR06 area.

2.1.2 Hydrostratigraphy

This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. RU-C5

hydrostratigraphy consists of two units: an A-aquifer and a bedrock water-bearing zone (WBZ).
The A-aquifer is described in the following sections as an upper Aaquifer made of artificial fill

and a lower Aaquifer consisting of native sediments. Portions of the shallow bedrock also are

considered to be part of the Aaquifer. The hydrostratigraphic conceptual model for RU-C5 is
based on the following observations:

• No continuous aquitard separating the undifferentiated Upper Sands and Bay Mud
from the undifferentiated sediments below exists at IR25. Therefore B-aquifers are
absent.

• Undifferentiated sediments are present only as a thin layer at IR25.
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poorly graded sands of loose to medium density. The undifferentiated Upper Sands transition

laterally into and interfmger with the Bay Mud deposits near the southwestern boundary of IR25.

The undifferentiated Upper Sands can range up to lOft thick in some areas, but are 2 to 3 ft thick
over most of RU-C5.

2.1.1.3 Bay Mud

As described above, Bay Mud deposits interfinger with undifferentiated tpper Sands at 005.

This may suggest that the southwestern boundary of IR25 is the shoreward extent of the Bay
Mud deposits in the RU-C5 vicinity. Bay Mud deposits commonly consist of silty or sandy clay,

may be up to 10ft thick, and are laterally interfingered with the undifferentiated Upper Sands.

Bay Mud deposits may also contain more permeable sediments, such as clayey or silty sands. In

the RU-C5 area, the Bay Mud deposits are typically about 5 ft thick.

2.1.1.4 Undifferentiated Sediments

Undifferentiated sediments are present as a nearly continuous layer throughout the IR25 area,

may be overlain by either undifferentiated Upper Sands or Bay Mud deposits, and lie directly on

bedrock. The deposit predominantly consists of silty or clayey sands and ranges from roughly 5
to IO-ft-thick near the separator and degreaser pit at Building 134. The extent of the

undifferentiated sediments is limited to the IR25 area. The undifferentiated sediments pinch out

in IR10 to the northwest, IR24 to the northeast, and IR06 to the south.

2.1.1.5 Bedrock

The bedrock surface in the RU-C5 area generally slopes toward the north and parallels the 1935
shoreline. Bedrock in the RU-C5 vicinity is mainly serpentinite. Some metamorphosed basalt,
sometimes described as "greenstone," has also been identified at IR06. The serpentonite is

moderately-to-deeply weathered and moderately-to-intensely fractured. The greenstone is dense
and relatively competent. Serpentonite and greenstone are interlayered in the IR06 area.

2.1.2 Hydrostratigraphy

This section briefly describes the hydrostratigraphy of the RU-C5 vicinity. RU-C5

hydrostratigraphy consists of two units: an A-aquifer and a bedrock water-bearing zone (WBZ).
The A-aquifer is described in the following sections as an upper Aaquifer made of artificial fill

and a lower Aaquifer consisting of native sediments. Portions of the shallow bedrock also are

considered to be part of the Aaquifer. The hydrostratigraphic conceptual model for RU-C5 is
based on the following observations:

• No continuous aquitard separating the undifferentiated Upper Sands and Bay Mud
from the undifferentiated sediments below exists at IR25. Therefore B-aquifers are
absent.

• Undifferentiated sediments are present only as a thin layer at IR25.
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• Undifferentiated Upper Sands, Bay Mud, undifferentiated sediments, and shallow
weathered or fractured bedrock are hydraulically connected.

The RU-C5 vicinity wells are listed in the Groundwater Summary Report. The individual

hydrostratigraphic units and their relationship to the other units are described in the following

sections.

2.1.2.1 A-Aquifer

The upper Aaquifer is made up of heterogeneous artificial fill and overlies native sediments

and/or bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand,
sand, and samy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum

saturated thickness in the RU-C5 vicinity is approximately 25 ft. Cross sections provided in the

Groundwater Summary Report show that the upper Aaquifer overlies native sediments. The

upper A-aquifer is unconfmed in most areas.

The lower A-aquifer is made up of native sediments from undifferentiated Upper Sands,
BayMud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands,

silty sands, and the upper weathered lDrtion of the bedrock. The maximum thickness of the
lower A-aquifer in the RU-C5 vicinity is approximately 15 ft. The upper and lower A-aquifer
may exhibit unconfined conditions, or in areas where the upper A-aquifer has very low

permeability materials, the lower A-aquifer may be semi-confined.

The heterogeneous nature of the artificial fill and upper A-aquifer is present at the sump and dip
tank area in the northwestern portion of Building 134. Pockets of clayey sand and clayey gra\el,

which may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may
act as preferential pathways for vertical contaminant migration. A narrow vertical clayey sand

body connects the dip tank area with the lower A-aquifer and upper bedrock. The low
permeability material of the upper Aaquifer, near the sump and dip tank, may cause the lower

A-aquifer to be semiconfmed. In areas where the lower Aaquifer is in contact with bedrock,

such as at lR25MWI5F in IR-25, the shallow weathered or fractured bedrock is considered to be

part of the A-aquifer.

In addition, bailer method slug tests were performed on three monitoring wells used for the

treatability study including wells IR25MW900B, IR25MW901B, and IR25MW902B. The
maximum, minimum, and average hydraulic conductivity for the wells located around RU-C5 as
determined using slug tests are 3.56 ft/day, 1.84 x 10-2 ft/day and 4.02 x 10-1 ft/day (4.86 x 10-3

centimeters per second [cm/sec], 252 x 10-5 cm/sec and 5.5 x 10-4 cm/sec), respectively. The

hydraulic conductivity for the wells included in the treatability study test cell are 3.97 x 10-2

ft/day, 7.86 x 10-2 ft/day and 1.44 x 10-2 ft/day (5.43 x 10-5 em/sec, 1.07 x 10-4 cm/sec and

1.97 x 10-4 cm/sec) for wells IR25MW900B, IR25MW901B, and IR25MW902B, respectively.
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• Undifferentiated Upper Sands, Bay Mud, undifferentiated sediments, and shallow
weathered or fractured bedrock are hydraulically connected.

The RU-C5 vicinity wells are listed in the Groundwater Summary Report. The individual

hydrostratigraphic units and their relationship to the other units are described in the following

sections.

2.1.2.1 A-Aquifer

The upper Aaquifer is made up of heterogeneous artificial fill and overlies native sediments

and/or bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand,
sand, and samy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum

saturated thickness in the RU-C5 vicinity is approximately 25 ft. Cross sections provided in the

Groundwater Summary Report show that the upper Aaquifer overlies native sediments. The

upper A-aquifer is unconfmed in most areas.

The lower A-aquifer is made up of native sediments from undifferentiated Upper Sands,
BayMud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands,

silty sands, and the upper weathered lDrtion of the bedrock. The maximum thickness of the
lower A-aquifer in the RU-C5 vicinity is approximately 15 ft. The upper and lower A-aquifer
may exhibit unconfined conditions, or in areas where the upper A-aquifer has very low

permeability materials, the lower A-aquifer may be semi-confined.

The heterogeneous nature of the artificial fill and upper A-aquifer is present at the sump and dip
tank area in the northwestern portion of Building 134. Pockets of clayey sand and clayey gra\el,

which may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may
act as preferential pathways for vertical contaminant migration. A narrow vertical clayey sand

body connects the dip tank area with the lower A-aquifer and upper bedrock. The low
permeability material of the upper Aaquifer, near the sump and dip tank, may cause the lower

A-aquifer to be semiconfmed. In areas where the lower Aaquifer is in contact with bedrock,

such as at lR25MWI5F in IR-25, the shallow weathered or fractured bedrock is considered to be

part of the A-aquifer.

In addition, bailer method slug tests were performed on three monitoring wells used for the

treatability study including wells IR25MW900B, IR25MW901B, and IR25MW902B. The
maximum, minimum, and average hydraulic conductivity for the wells located around RU-C5 as
determined using slug tests are 3.56 ft/day, 1.84 x 10-2 ft/day and 4.02 x 10-1 ft/day (4.86 x 10-3

centimeters per second [cm/sec], 252 x 10-5 cm/sec and 5.5 x 10-4 cm/sec), respectively. The

hydraulic conductivity for the wells included in the treatability study test cell are 3.97 x 10-2

ft/day, 7.86 x 10-2 ft/day and 1.44 x 10-2 ft/day (5.43 x 10-5 em/sec, 1.07 x 10-4 cm/sec and

1.97 x 10-4 cm/sec) for wells IR25MW900B, IR25MW901B, and IR25MW902B, respectively.

C:\lWIdproIEMACHunters PointWAV004-C31-H_rFITextINAVOO4 -C31-H.doc
11.23.05 2-3 Document Control Number NA VOO4 .c:Jl-H

Revision Fin.l- November23, 2005

/

I
/

Shaw Environmental, Inc.

• Undifferentiated Upper Sands, Bay Mud, undifferentiated sediments, and shallow
weathered or fractured bedrock are hydraulically connected.

The RU-C5 vicinity wells are listed in the Groundwater Summary Report. The individual

hydrostratigraphic units and their relationship to the other units are described in the following

sections.

2.1.2.1 A-Aquifer

The upper Aaquifer is made up of heterogeneous artificial fill and overlies native sediments

and/or bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand,
sand, and samy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum

saturated thickness in the RU-C5 vicinity is approximately 25 ft. Cross sections provided in the

Groundwater Summary Report show that the upper Aaquifer overlies native sediments. The

upper A-aquifer is unconfmed in most areas.

The lower A-aquifer is made up of native sediments from undifferentiated Upper Sands,
BayMud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands,

silty sands, and the upper weathered lDrtion of the bedrock. The maximum thickness of the
lower A-aquifer in the RU-C5 vicinity is approximately 15 ft. The upper and lower A-aquifer
may exhibit unconfined conditions, or in areas where the upper A-aquifer has very low

permeability materials, the lower A-aquifer may be semi-confined.

The heterogeneous nature of the artificial fill and upper A-aquifer is present at the sump and dip
tank area in the northwestern portion of Building 134. Pockets of clayey sand and clayey gra\el,

which may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may
act as preferential pathways for vertical contaminant migration. A narrow vertical clayey sand

body connects the dip tank area with the lower A-aquifer and upper bedrock. The low
permeability material of the upper Aaquifer, near the sump and dip tank, may cause the lower

A-aquifer to be semiconfmed. In areas where the lower Aaquifer is in contact with bedrock,

such as at lR25MWI5F in IR-25, the shallow weathered or fractured bedrock is considered to be

part of the A-aquifer.

In addition, bailer method slug tests were performed on three monitoring wells used for the

treatability study including wells IR25MW900B, IR25MW901B, and IR25MW902B. The
maximum, minimum, and average hydraulic conductivity for the wells located around RU-C5 as
determined using slug tests are 3.56 ft/day, 1.84 x 10-2 ft/day and 4.02 x 10-1 ft/day (4.86 x 10-3

centimeters per second [cm/sec], 252 x 10-5 cm/sec and 5.5 x 10-4 cm/sec), respectively. The

hydraulic conductivity for the wells included in the treatability study test cell are 3.97 x 10-2

ft/day, 7.86 x 10-2 ft/day and 1.44 x 10-2 ft/day (5.43 x 10-5 em/sec, 1.07 x 10-4 cm/sec and

1.97 x 10-4 cm/sec) for wells IR25MW900B, IR25MW901B, and IR25MW902B, respectively.
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• Undifferentiated Upper Sands, Bay Mud, undifferentiated sediments, and shallow
weathered or fractured bedrock are hydraulically connected.

The RU-C5 vicinity wells are listed in the Groundwater Summary Report. The individual

hydrostratigraphic units and their relationship to the other units are described in the following

sections.

2.1.2.1 A-Aquifer

The upper Aaquifer is made up of heterogeneous artificial fill and overlies native sediments

and/or bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand,
sand, and samy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum

saturated thickness in the RU-C5 vicinity is approximately 25 ft. Cross sections provided in the

Groundwater Summary Report show that the upper Aaquifer overlies native sediments. The

upper A-aquifer is unconfmed in most areas.

The lower A-aquifer is made up of native sediments from undifferentiated Upper Sands,
BayMud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands,

silty sands, and the upper weathered lDrtion of the bedrock. The maximum thickness of the
lower A-aquifer in the RU-C5 vicinity is approximately 15 ft. The upper and lower A-aquifer
may exhibit unconfined conditions, or in areas where the upper A-aquifer has very low

permeability materials, the lower A-aquifer may be semi-confined.

The heterogeneous nature of the artificial fill and upper A-aquifer is present at the sump and dip
tank area in the northwestern portion of Building 134. Pockets of clayey sand and clayey gra\el,

which may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may
act as preferential pathways for vertical contaminant migration. A narrow vertical clayey sand

body connects the dip tank area with the lower A-aquifer and upper bedrock. The low
permeability material of the upper Aaquifer, near the sump and dip tank, may cause the lower

A-aquifer to be semiconfmed. In areas where the lower Aaquifer is in contact with bedrock,

such as at lR25MWI5F in IR-25, the shallow weathered or fractured bedrock is considered to be

part of the A-aquifer.

In addition, bailer method slug tests were performed on three monitoring wells used for the

treatability study including wells IR25MW900B, IR25MW901B, and IR25MW902B. The
maximum, minimum, and average hydraulic conductivity for the wells located around RU-C5 as
determined using slug tests are 3.56 ft/day, 1.84 x 10-2 ft/day and 4.02 x 10-1 ft/day (4.86 x 10-3

centimeters per second [cm/sec], 252 x 10-5 cm/sec and 5.5 x 10-4 cm/sec), respectively. The

hydraulic conductivity for the wells included in the treatability study test cell are 3.97 x 10-2

ft/day, 7.86 x 10-2 ft/day and 1.44 x 10-2 ft/day (5.43 x 10-5 em/sec, 1.07 x 10-4 cm/sec and

1.97 x 10-4 cm/sec) for wells IR25MW900B, IR25MW901B, and IR25MW902B, respectively.
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• Undifferentiated Upper Sands, Bay Mud, undifferentiated sediments, and shallow
weathered or fractured bedrock are hydraulically connected.

The RU-C5 vicinity wells are listed in the Groundwater Summary Report. The individual

hydrostratigraphic units and their relationship to the other units are described in the following

sections.

2.1.2.1 A-Aquifer

The upper Aaquifer is made up of heterogeneous artificial fill and overlies native sediments

and/or bedrock. The upper A-aquifer consists primarily of silty and sandy clay with clayey sand,
sand, and samy gravel deposits. It is continuous across the RU-C5 vicinity, and the maximum

saturated thickness in the RU-C5 vicinity is approximately 25 ft. Cross sections provided in the

Groundwater Summary Report show that the upper Aaquifer overlies native sediments. The

upper A-aquifer is unconfmed in most areas.

The lower A-aquifer is made up of native sediments from undifferentiated Upper Sands,
BayMud, and undifferentiated sediments, and consists primarily of sandy clays, clayey sands,

silty sands, and the upper weathered lDrtion of the bedrock. The maximum thickness of the
lower A-aquifer in the RU-C5 vicinity is approximately 15 ft. The upper and lower A-aquifer
may exhibit unconfined conditions, or in areas where the upper A-aquifer has very low

permeability materials, the lower A-aquifer may be semi-confined.

The heterogeneous nature of the artificial fill and upper A-aquifer is present at the sump and dip
tank area in the northwestern portion of Building 134. Pockets of clayey sand and clayey gra\el,

which may be interconnected, exist in a matrix of low-permeability sandy or silty clays and may
act as preferential pathways for vertical contaminant migration. A narrow vertical clayey sand

body connects the dip tank area with the lower A-aquifer and upper bedrock. The low
permeability material of the upper Aaquifer, near the sump and dip tank, may cause the lower

A-aquifer to be semiconfmed. In areas where the lower Aaquifer is in contact with bedrock,

such as at lR25MWI5F in IR-25, the shallow weathered or fractured bedrock is considered to be

part of the A-aquifer.

In addition, bailer method slug tests were performed on three monitoring wells used for the

treatability study including wells IR25MW900B, IR25MW901B, and IR25MW902B. The
maximum, minimum, and average hydraulic conductivity for the wells located around RU-C5 as
determined using slug tests are 3.56 ft/day, 1.84 x 10-2 ft/day and 4.02 x 10-1 ft/day (4.86 x 10-3

centimeters per second [cm/sec], 252 x 10-5 cm/sec and 5.5 x 10-4 cm/sec), respectively. The

hydraulic conductivity for the wells included in the treatability study test cell are 3.97 x 10-2

ft/day, 7.86 x 10-2 ft/day and 1.44 x 10-2 ft/day (5.43 x 10-5 em/sec, 1.07 x 10-4 cm/sec and

1.97 x 10-4 cm/sec) for wells IR25MW900B, IR25MW901B, and IR25MW902B, respectively.
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These determined hydraulic conductivity values are consistent with published values for silty

sands (Heath, 1982). The results of the slug test are similar to the results from the aquifer test

performed and reported in the Groundwater Summary Report. The hydraulic conductivity of the

upper A Aquifer, measured during constant rate pump testing range from 0.81 to 4.2 ft per day.

In the western portion of IR-06, near the former tank farm, where low levels of contamination

have been observed, the upper A-aquifer is unconfined. Permeable artificial fill lies directly on

bedrock in this area and grades into less-permeable material downgradient, where the lower

A-aquifer appears to be semiconfined. In areas where the upper A-aquifer is in contact with

bedrock, the shallow weathered or fractured bedrock is considered to be part of the A-aquifer.

2.1.2.2 Bedrock Water-bearing Zone
The bedrock WBZ in the RI-C5 vicinity consists of fractured serpentinite and greenstone

(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout

the RU-C5 vicinity. No well penetrate the bedrock WBZ in IR-25, but bedrock WBZ monitoring

well in IR-06 provide adequate hydraulic and contaminant information near the former tank

farm.

The hydraulic conductivity of the bedrock WBZ ranges from 0.36 to 1.06 ft/day.

2.1.3 Tidal Effects
Tidal influence was observed during aquifer testing in July and August 2002. Prior to

performing aquifer testing, tidal fluctuations were observed at rates as great as 0.2 ft during

background monitoring. Tidal fluctuations less than 0.1 ft were observed in the lower A-aquifer

during the recovery portion of aquifer testing. These responses suggest that the lower A-aquifer

is hydraulically connected to the Bay and is semi-confmed. The lack of tidal influence in the

upper A-aquifer can be attributed to heterogeneities, creating isolation from the Bay, or to

unconfined conditions.

2.1.4 Groundwater Flow Patterns
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant

features (Groundwater Summary Report). A groundwater divide is oriented east-to-west across

the northern part of IR25, near the separator and degreaser pit area. A groundwater trough runs

along the southwestern edge of IR25 and may be associated with a storm drain or sanitary sewer

that follows a similar course. A groundwater mound is located east of IR25. These features

direct groundwater flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast.

Based on Figure 3-3 of the Groundwater Summary Report, the hydraulic gradient in the vicinity

of the separator and degreaser pit in Building 134, is approximately 0.01 units ft/ft. The gradient
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These determined hydraulic conductivity values are consistent with published values for silty

sands (Heath, 1982). The results of the slug test are similar to the results from the aquifer test

performed and reported in the Groundwater Summary Report. The hydraulic conductivity of the

upper A Aquifer, measured during constant rate pump testing range from 0.81 to 4.2 ft per day.

In the western portion of IR-06, near the former tank farm, where low levels of contamination

have been observed, the upper A-aquifer is unconfined. Permeable artificial fill lies directly on

bedrock in this area and grades into less-permeable material downgradient, where the lower

A-aquifer appears to be semiconfined. In areas where the upper A-aquifer is in contact with

bedrock, the shallow weathered or fractured bedrock is considered to be part of the A-aquifer.

2.1.2.2 Bedrock Water-bearing Zone
The bedrock WBZ in the RI-C5 vicinity consists of fractured serpentinite and greenstone

(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout

the RU-C5 vicinity. No well penetrate the bedrock WBZ in IR-25, but bedrock WBZ monitoring

well in IR-06 provide adequate hydraulic and contaminant information near the former tank

farm.

The hydraulic conductivity of the bedrock WBZ ranges from 0.36 to 1.06 ft/day.

2.1.3 Tidal Effects
Tidal influence was observed during aquifer testing in July and August 2002. Prior to

performing aquifer testing, tidal fluctuations were observed at rates as great as 0.2 ft during

background monitoring. Tidal fluctuations less than 0.1 ft were observed in the lower A-aquifer

during the recovery portion of aquifer testing. These responses suggest that the lower A-aquifer

is hydraulically connected to the Bay and is semi-confmed. The lack of tidal influence in the

upper A-aquifer can be attributed to heterogeneities, creating isolation from the Bay, or to

unconfined conditions.

2.1.4 Groundwater Flow Patterns
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant

features (Groundwater Summary Report). A groundwater divide is oriented east-to-west across

the northern part of IR25, near the separator and degreaser pit area. A groundwater trough runs

along the southwestern edge of IR25 and may be associated with a storm drain or sanitary sewer

that follows a similar course. A groundwater mound is located east of IR25. These features

direct groundwater flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast.

Based on Figure 3-3 of the Groundwater Summary Report, the hydraulic gradient in the vicinity

of the separator and degreaser pit in Building 134, is approximately 0.01 units ft/ft. The gradient
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These determined hydraulic conductivity values are consistent with published values for silty

sands (Heath, 1982). The results of the slug test are similar to the results from the aquifer test

performed and reported in the Groundwater Summary Report. The hydraulic conductivity of the

upper A Aquifer, measured during constant rate pump testing range from 0.81 to 4.2 ft per day.

In the western portion of IR-06, near the former tank farm, where low levels of contamination

have been observed, the upper A-aquifer is unconfined. Permeable artificial fill lies directly on

bedrock in this area and grades into less-permeable material downgradient, where the lower

A-aquifer appears to be semiconfined. In areas where the upper A-aquifer is in contact with

bedrock, the shallow weathered or fractured bedrock is considered to be part of the A-aquifer.

2.1.2.2 Bedrock Water-bearing Zone
The bedrock WBZ in the RI-C5 vicinity consists of fractured serpentinite and greenstone

(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout

the RU-C5 vicinity. No well penetrate the bedrock WBZ in IR-25, but bedrock WBZ monitoring

well in IR-06 provide adequate hydraulic and contaminant information near the former tank

farm.

The hydraulic conductivity of the bedrock WBZ ranges from 0.36 to 1.06 ft/day.

2.1.3 Tidal Effects
Tidal influence was observed during aquifer testing in July and August 2002. Prior to

performing aquifer testing, tidal fluctuations were observed at rates as great as 0.2 ft during

background monitoring. Tidal fluctuations less than 0.1 ft were observed in the lower A-aquifer

during the recovery portion of aquifer testing. These responses suggest that the lower A-aquifer

is hydraulically connected to the Bay and is semi-confmed. The lack of tidal influence in the

upper A-aquifer can be attributed to heterogeneities, creating isolation from the Bay, or to

unconfined conditions.

2.1.4 Groundwater Flow Patterns
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant

features (Groundwater Summary Report). A groundwater divide is oriented east-to-west across

the northern part of IR25, near the separator and degreaser pit area. A groundwater trough runs

along the southwestern edge of IR25 and may be associated with a storm drain or sanitary sewer

that follows a similar course. A groundwater mound is located east of IR25. These features

direct groundwater flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast.

Based on Figure 3-3 of the Groundwater Summary Report, the hydraulic gradient in the vicinity

of the separator and degreaser pit in Building 134, is approximately 0.01 units ft/ft. The gradient
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These determined hydraulic conductivity values are consistent with published values for silty

sands (Heath, 1982). The results of the slug test are similar to the results from the aquifer test

performed and reported in the Groundwater Summary Report. The hydraulic conductivity of the

upper A Aquifer, measured during constant rate pump testing range from 0.81 to 4.2 ft per day.

In the western portion of IR-06, near the former tank farm, where low levels of contamination

have been observed, the upper A-aquifer is unconfined. Permeable artificial fill lies directly on

bedrock in this area and grades into less-permeable material downgradient, where the lower

A-aquifer appears to be semiconfined. In areas where the upper A-aquifer is in contact with

bedrock, the shallow weathered or fractured bedrock is considered to be part of the A-aquifer.

2.1.2.2 Bedrock Water-bearing Zone
The bedrock WBZ in the RI-C5 vicinity consists of fractured serpentinite and greenstone

(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout

the RU-C5 vicinity. No well penetrate the bedrock WBZ in IR-25, but bedrock WBZ monitoring

well in IR-06 provide adequate hydraulic and contaminant information near the former tank

farm.

The hydraulic conductivity of the bedrock WBZ ranges from 0.36 to 1.06 ft/day.

2.1.3 Tidal Effects
Tidal influence was observed during aquifer testing in July and August 2002. Prior to

performing aquifer testing, tidal fluctuations were observed at rates as great as 0.2 ft during

background monitoring. Tidal fluctuations less than 0.1 ft were observed in the lower A-aquifer

during the recovery portion of aquifer testing. These responses suggest that the lower A-aquifer

is hydraulically connected to the Bay and is semi-confmed. The lack of tidal influence in the

upper A-aquifer can be attributed to heterogeneities, creating isolation from the Bay, or to

unconfined conditions.

2.1.4 Groundwater Flow Patterns
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant

features (Groundwater Summary Report). A groundwater divide is oriented east-to-west across

the northern part of IR25, near the separator and degreaser pit area. A groundwater trough runs

along the southwestern edge of IR25 and may be associated with a storm drain or sanitary sewer

that follows a similar course. A groundwater mound is located east of IR25. These features

direct groundwater flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast.

Based on Figure 3-3 of the Groundwater Summary Report, the hydraulic gradient in the vicinity

of the separator and degreaser pit in Building 134, is approximately 0.01 units ft/ft. The gradient
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These determined hydraulic conductivity values are consistent with published values for silty

sands (Heath, 1982). The results of the slug test are similar to the results from the aquifer test

performed and reported in the Groundwater Summary Report. The hydraulic conductivity of the

upper A Aquifer, measured during constant rate pump testing range from 0.81 to 4.2 ft per day.

In the western portion of IR-06, near the former tank farm, where low levels of contamination

have been observed, the upper A-aquifer is unconfined. Permeable artificial fill lies directly on

bedrock in this area and grades into less-permeable material downgradient, where the lower

A-aquifer appears to be semiconfined. In areas where the upper A-aquifer is in contact with

bedrock, the shallow weathered or fractured bedrock is considered to be part of the A-aquifer.

2.1.2.2 Bedrock Water-bearing Zone
The bedrock WBZ in the RI-C5 vicinity consists of fractured serpentinite and greenstone

(metamorphic basalt), with different degrees of weathering, and is relatively shallow throughout

the RU-C5 vicinity. No well penetrate the bedrock WBZ in IR-25, but bedrock WBZ monitoring

well in IR-06 provide adequate hydraulic and contaminant information near the former tank

farm.

The hydraulic conductivity of the bedrock WBZ ranges from 0.36 to 1.06 ft/day.

2.1.3 Tidal Effects
Tidal influence was observed during aquifer testing in July and August 2002. Prior to

performing aquifer testing, tidal fluctuations were observed at rates as great as 0.2 ft during

background monitoring. Tidal fluctuations less than 0.1 ft were observed in the lower A-aquifer

during the recovery portion of aquifer testing. These responses suggest that the lower A-aquifer

is hydraulically connected to the Bay and is semi-confmed. The lack of tidal influence in the

upper A-aquifer can be attributed to heterogeneities, creating isolation from the Bay, or to

unconfined conditions.

2.1.4 Groundwater Flow Patterns
The groundwater flow regime of the A-aquifer in the vicinity of RU-C5 has several significant

features (Groundwater Summary Report). A groundwater divide is oriented east-to-west across

the northern part of IR25, near the separator and degreaser pit area. A groundwater trough runs

along the southwestern edge of IR25 and may be associated with a storm drain or sanitary sewer

that follows a similar course. A groundwater mound is located east of IR25. These features

direct groundwater flow toward the Bay to the northeast or toward Dry Dock 3 to the southeast.

Based on Figure 3-3 of the Groundwater Summary Report, the hydraulic gradient in the vicinity

of the separator and degreaser pit in Building 134, is approximately 0.01 units ft/ft. The gradient
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in the vicinity of the groundwater trough near IR06 is steeper, than the gradient for most of

RU-C5.

Vertical hydraulic gradients in the RU-C5 area range from 0.049 units ft/ft upward to 0.084 units

ft/ft downward. The vertical hydraulic gradient near the separator and degreaser pit at
Building 134 ranges from 0.049 units ft/ft upward to 0.025 units ft/ft downward. Water levels

used in the vertical gradient calculations are adjusted using TDS data. This indicates the vertical

transport direction from the degreaser pit area is highly variable, but that at least some transport

to deeper lithologic units is possible.

In May 2004, the groundwater flow direction for the upper A-aquifer is generally toward

pumping well EW01A. The lower A-aquifer generally flows northwesterly, which corresponds

to the general dip of weathered bedrock based on boring logs (Appendix A, "Boring Logs") from
the Battery Overhaul Building, Submarine Base, Preliminary Data, Foundation Investigation
(Dames and Moore, 1943) and the Diesel Overhaul & Ordnance Shop, Preliminary Data,
Foundation Investigation (Dames and Moore, 1944). Water levels in MW54A and EW01A were

high in December 2004 and May 2005 due to heavy precipitation during the monitoring periods.
Rain water accumulates both directly and from a down spout onto the former separator

excavation, proximate to wells MW54A and EW01A. The water level data collected during the

\ TS are provided in Table 3.
)

2.1.5 Hydraulic Characteristics

Detailed hydraulic conductivities, determined by constant rate pumping tests, range from 0.81 to
4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ.

2.1.5.1 Groundwater Flow Velocity
Groundwater flow velocity near the separator and degreaser pit in Building 134 is reported to be

0.007 ft/day. This rate assumes a representative hydraulic conductivity value of 0.1 ft/day in the

A-aquifer, a hydraulic gradient of 0.01 ft/ft, and an average effective porosity of 0.15 for the
semi-confined lower A-aquifer.

2.1.6 Hydrogeological Conceptual Model Summary
A summary of the hydrogeological conceptual model for the RU-C5 vicinity, as reported in the

Groundwater Summary Report (TtEMI, 2004), is provided below:

• The aquifer system consists of an A-aquifer and a bedrock WBZ. The A-aquifer is
divided into an upper low-permeability zone and a lower 2One.

\
)

• The upper A-aquifer consists of extremely heterogeneous artificial fill, primarily
consisting of clayey sand lenses in a fine-grained, low-permeability matrix.

• The upper A-aquifer extends across all of the RU-C5 vicinity.

C:\..mIproIEMAC'Hunters PoinlWAV004-031-HJF\TexflNAV004-031-H.doc
11.23.05 2-5 Document Control Number NAV004 -031-H

Revision Fin.l- November23. 2005

Shaw Environmental, Inc.

in the vicinity of the groundwater trough near IR06 is steeper, than the gradient for most of

RU-C5.

Vertical hydraulic gradients in the RU-C5 area range from 0.049 units ft/ft upward to 0.084 units

ft/ft downward. The vertical hydraulic gradient near the separator and degreaser pit at
Building 134 ranges from 0.049 units ft/ft upward to 0.025 units ft/ft downward. Water levels

used in the vertical gradient calculations are adjusted using TDS data. This indicates the vertical

transport direction from the degreaser pit area is highly variable, but that at least some transport

to deeper lithologic units is possible.

In May 2004, the groundwater flow direction for the upper A-aquifer is generally toward

pumping well EW01A. The lower A-aquifer generally flows northwesterly, which corresponds

to the general dip of weathered bedrock based on boring logs (Appendix A, "Boring Logs") from
the Battery Overhaul Building, Submarine Base, Preliminary Data, Foundation Investigation
(Dames and Moore, 1943) and the Diesel Overhaul & Ordnance Shop, Preliminary Data,
Foundation Investigation (Dames and Moore, 1944). Water levels in MW54A and EW01A were

high in December 2004 and May 2005 due to heavy precipitation during the monitoring periods.
Rain water accumulates both directly and from a down spout onto the former separator

excavation, proximate to wells MW54A and EW01A. The water level data collected during the

\ TS are provided in Table 3.
)

2.1.5 Hydraulic Characteristics

Detailed hydraulic conductivities, determined by constant rate pumping tests, range from 0.81 to
4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ.

2.1.5.1 Groundwater Flow Velocity
Groundwater flow velocity near the separator and degreaser pit in Building 134 is reported to be

0.007 ft/day. This rate assumes a representative hydraulic conductivity value of 0.1 ft/day in the

A-aquifer, a hydraulic gradient of 0.01 ft/ft, and an average effective porosity of 0.15 for the
semi-confined lower A-aquifer.

2.1.6 Hydrogeological Conceptual Model Summary
A summary of the hydrogeological conceptual model for the RU-C5 vicinity, as reported in the

Groundwater Summary Report (TtEMI, 2004), is provided below:

• The aquifer system consists of an A-aquifer and a bedrock WBZ. The A-aquifer is
divided into an upper low-permeability zone and a lower 2One.

\
)

• The upper A-aquifer consists of extremely heterogeneous artificial fill, primarily
consisting of clayey sand lenses in a fine-grained, low-permeability matrix.

• The upper A-aquifer extends across all of the RU-C5 vicinity.
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in the vicinity of the groundwater trough near IR06 is steeper, than the gradient for most of

RU-C5.

Vertical hydraulic gradients in the RU-C5 area range from 0.049 units ft/ft upward to 0.084 units

ft/ft downward. The vertical hydraulic gradient near the separator and degreaser pit at
Building 134 ranges from 0.049 units ft/ft upward to 0.025 units ft/ft downward. Water levels

used in the vertical gradient calculations are adjusted using TDS data. This indicates the vertical

transport direction from the degreaser pit area is highly variable, but that at least some transport

to deeper lithologic units is possible.

In May 2004, the groundwater flow direction for the upper A-aquifer is generally toward

pumping well EW01A. The lower A-aquifer generally flows northwesterly, which corresponds

to the general dip of weathered bedrock based on boring logs (Appendix A, "Boring Logs") from
the Battery Overhaul Building, Submarine Base, Preliminary Data, Foundation Investigation
(Dames and Moore, 1943) and the Diesel Overhaul & Ordnance Shop, Preliminary Data,
Foundation Investigation (Dames and Moore, 1944). Water levels in MW54A and EW01A were

high in December 2004 and May 2005 due to heavy precipitation during the monitoring periods.
Rain water accumulates both directly and from a down spout onto the former separator

excavation, proximate to wells MW54A and EW01A. The water level data collected during the

\ TS are provided in Table 3.
)

2.1.5 Hydraulic Characteristics

Detailed hydraulic conductivities, determined by constant rate pumping tests, range from 0.81 to
4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ.

2.1.5.1 Groundwater Flow Velocity
Groundwater flow velocity near the separator and degreaser pit in Building 134 is reported to be

0.007 ft/day. This rate assumes a representative hydraulic conductivity value of 0.1 ft/day in the

A-aquifer, a hydraulic gradient of 0.01 ft/ft, and an average effective porosity of 0.15 for the
semi-confined lower A-aquifer.

2.1.6 Hydrogeological Conceptual Model Summary
A summary of the hydrogeological conceptual model for the RU-C5 vicinity, as reported in the

Groundwater Summary Report (TtEMI, 2004), is provided below:

• The aquifer system consists of an A-aquifer and a bedrock WBZ. The A-aquifer is
divided into an upper low-permeability zone and a lower 2One.

\
)

• The upper A-aquifer consists of extremely heterogeneous artificial fill, primarily
consisting of clayey sand lenses in a fine-grained, low-permeability matrix.

• The upper A-aquifer extends across all of the RU-C5 vicinity.
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in the vicinity of the groundwater trough near IR06 is steeper, than the gradient for most of

RU-C5.

Vertical hydraulic gradients in the RU-C5 area range from 0.049 units ft/ft upward to 0.084 units

ft/ft downward. The vertical hydraulic gradient near the separator and degreaser pit at
Building 134 ranges from 0.049 units ft/ft upward to 0.025 units ft/ft downward. Water levels

used in the vertical gradient calculations are adjusted using TDS data. This indicates the vertical

transport direction from the degreaser pit area is highly variable, but that at least some transport

to deeper lithologic units is possible.

In May 2004, the groundwater flow direction for the upper A-aquifer is generally toward

pumping well EW01A. The lower A-aquifer generally flows northwesterly, which corresponds

to the general dip of weathered bedrock based on boring logs (Appendix A, "Boring Logs") from
the Battery Overhaul Building, Submarine Base, Preliminary Data, Foundation Investigation
(Dames and Moore, 1943) and the Diesel Overhaul & Ordnance Shop, Preliminary Data,
Foundation Investigation (Dames and Moore, 1944). Water levels in MW54A and EW01A were

high in December 2004 and May 2005 due to heavy precipitation during the monitoring periods.
Rain water accumulates both directly and from a down spout onto the former separator

excavation, proximate to wells MW54A and EW01A. The water level data collected during the

\ TS are provided in Table 3.
)

2.1.5 Hydraulic Characteristics

Detailed hydraulic conductivities, determined by constant rate pumping tests, range from 0.81 to
4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ.

2.1.5.1 Groundwater Flow Velocity
Groundwater flow velocity near the separator and degreaser pit in Building 134 is reported to be

0.007 ft/day. This rate assumes a representative hydraulic conductivity value of 0.1 ft/day in the

A-aquifer, a hydraulic gradient of 0.01 ft/ft, and an average effective porosity of 0.15 for the
semi-confined lower A-aquifer.

2.1.6 Hydrogeological Conceptual Model Summary
A summary of the hydrogeological conceptual model for the RU-C5 vicinity, as reported in the

Groundwater Summary Report (TtEMI, 2004), is provided below:

• The aquifer system consists of an A-aquifer and a bedrock WBZ. The A-aquifer is
divided into an upper low-permeability zone and a lower 2One.

\
)

• The upper A-aquifer consists of extremely heterogeneous artificial fill, primarily
consisting of clayey sand lenses in a fine-grained, low-permeability matrix.

• The upper A-aquifer extends across all of the RU-C5 vicinity.
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in the vicinity of the groundwater trough near IR06 is steeper, than the gradient for most of

RU-C5.

Vertical hydraulic gradients in the RU-C5 area range from 0.049 units ft/ft upward to 0.084 units

ft/ft downward. The vertical hydraulic gradient near the separator and degreaser pit at
Building 134 ranges from 0.049 units ft/ft upward to 0.025 units ft/ft downward. Water levels

used in the vertical gradient calculations are adjusted using TDS data. This indicates the vertical

transport direction from the degreaser pit area is highly variable, but that at least some transport

to deeper lithologic units is possible.

In May 2004, the groundwater flow direction for the upper A-aquifer is generally toward

pumping well EW01A. The lower A-aquifer generally flows northwesterly, which corresponds

to the general dip of weathered bedrock based on boring logs (Appendix A, "Boring Logs") from
the Battery Overhaul Building, Submarine Base, Preliminary Data, Foundation Investigation
(Dames and Moore, 1943) and the Diesel Overhaul & Ordnance Shop, Preliminary Data,
Foundation Investigation (Dames and Moore, 1944). Water levels in MW54A and EW01A were

high in December 2004 and May 2005 due to heavy precipitation during the monitoring periods.
Rain water accumulates both directly and from a down spout onto the former separator

excavation, proximate to wells MW54A and EW01A. The water level data collected during the

\ TS are provided in Table 3.
)

2.1.5 Hydraulic Characteristics

Detailed hydraulic conductivities, determined by constant rate pumping tests, range from 0.81 to
4.2 ft/day in the upper A-aquifer and 0.36 to 1.06 ft/day in the bedrock WBZ.

2.1.5.1 Groundwater Flow Velocity
Groundwater flow velocity near the separator and degreaser pit in Building 134 is reported to be

0.007 ft/day. This rate assumes a representative hydraulic conductivity value of 0.1 ft/day in the

A-aquifer, a hydraulic gradient of 0.01 ft/ft, and an average effective porosity of 0.15 for the
semi-confined lower A-aquifer.

2.1.6 Hydrogeological Conceptual Model Summary
A summary of the hydrogeological conceptual model for the RU-C5 vicinity, as reported in the

Groundwater Summary Report (TtEMI, 2004), is provided below:

• The aquifer system consists of an A-aquifer and a bedrock WBZ. The A-aquifer is
divided into an upper low-permeability zone and a lower 2One.

\
)

• The upper A-aquifer consists of extremely heterogeneous artificial fill, primarily
consisting of clayey sand lenses in a fine-grained, low-permeability matrix.

• The upper A-aquifer extends across all of the RU-C5 vicinity.
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• The lower A-aquifer consists of native sediments and shallow weathered or fractured
bedrock.

• The lower A-aquifer is continuous over most of the RU-C5 vicinity.

• At the separator and degreaser pit area, the lower A-aquifer is semi-confined, based
upon water level measurements between monitoring wells MW56A and MW54A
which were consistently different.

• A groundwater divide is present across RU-C5. Over most of RU-C5, groundwater in
the Aaquifer flows northeast; however, the groundwater trough, which follows the
storm drain or sanitary sewer, also directs groundwater flow where it may be captured
by the sewer system.

• A representative groundwater flow velocity in the lower A-aquifer is 0.007 ft/day,
based on hydraulic parameters from the 2002 aquifer test.

• Vertical gradients between the upper and lower A-aquifer are highly variable and
likely result from heterogeneity in the A-aquifer.

• Significant tidal effects (groundwater level fluctuations greater than 0.10 ft) were
observed in shallow bedrock (considered part of the A-aquifer) at RU-C5, where the
aquifer is semi-confined. No significant tidal effects were observed in the upper
unconfined A-aquifer.

• Representative aquifer hydraulic parameters for the lower A-aquifer, near the
separator and degreaser pit areas, determined through the 2002 constant rate aquifer
test at RU-C5 are as follows:

Hydraulic conductivity is approximately 0.1 ftjday (3.5xlO-5 cm/sec)
Aquifer storativity is approximately 0.003

• A-aquifer TDS concentrations at IR25 vary from below 3,000 milligrams per liter
(mg/L) in the west to over 10,000 mg/L in the east.

2.2 Nature and Extent ofContamination in Groundwater at RU-C5
Groundwater in RU-C5 has been impacted by VOCs and SVOCs. Total VOCs have been
detected at concentrations up to 124 mg/L in the TS area. The majority (99.5 percent) of the

VOCs detected in the groundwater at RU-C5 consist of chlorinated ethenes (PCE, TCE, DCE,

and VC), chlorinated ethanes (monochloroethane, 1,2- DCA), and chlorobenzenes (chlorobenzene,

1,2- and 1,4-DCB, and 1,2,3- and 1,2,4-trichlorobenzene). The remainder of the VOCs include
acetone, benzene, carbon disulfide, chloroform, ethylbenzene, toluene, and xylenes.

DNAPLs have been detected in the A-zone (in well MW19A), and in the Baquifer (in well

MW902B), and traces were detected in fonrer monitoring well MW15A2 which was located in the
former degreaser pit. The DNAPLs were detected after installation and development of well
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MW902B and later when purging, and are considered to be reflective of residual ganglia and not
indicative of a "pool" ofDNAPLs.

A summary of primary contaminant concentrations is presented in Table 7-6 of the Groundwater
Summary Report (TtEMI, 2004). A list of primary VOCs and SVOCs detected in the
groundwater at RU-C5 is provided below with notes related to whether the compounds are
biodegradable.

List of Contaminants from the Groundwater Summary Report
Contaminant Biodegradable Comment

Aroelor 1260 Not very biodegradable Not mobile in groundwater.

1,2-DCB Aerobically biodegradable May be biodegradable anaerobically.

1A-DCB Aerobically biodegradable May be biodegradable anaerobically.

PCE Anaerobically only Will not degrade with oxygen present. Degrades
readily anaerobically.

TCE Anaerobically preferably, but also aerobically Degrades readily anaerobically. Can undergo co-
metabolic aerobic biodegradation.

VC Anaerobically and aerobically. Potentially slow anaerobically. Quick aerobically.

DCE Anaerobically preferably, but also aerobically Degrades readily anaerobically. Can undergo co-
metabolic aerobic biodegradation.

1,2-DCA Anaerobically and Aerobically Degrades anaerobically and aerobically.

Pentachlorophenol Aerobically biodegradable Most work has been done in above ground landfills.
May be more difficult in subsurface.
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/ 3.0 Dechlorination of Chlorinated Ethenes Process
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Relatively oxidized chlorinated organic compounds including chlorinated ethenes, ethanes and

benzenes, have been shown to be degradable under anaerobic conditions. Although there are
several anaerobic pathways, reductive dechlorination or chlororespiration, is the primary
pathway. Reductive dechlorination of chlorinated ethenes and chlorinated benzenes occurs in a
biologically mediated oxidation-reduction reaction where a chlorine atom on the chlorinated
organic molecule is removed and replaced with hydrogen. The organic carbon substrate is
initially degraded by fermentative bacteria, which produce molecular hydrogen (H2) and other
organic compounds. This a then reacts directly with the chlorinated ethenes and chlorinated
benzenes, resulting in reductive dechlorination.

Reductive dechlorination occurs only under highly reducing conditions and results in the
sequential generation of more highly reduced daughter products. These daughter products
include TCE, DCE, and VC from the parent compound PCE, dichloroethane (DCA), and
chloroethane (CA) from the parent compound TCA, and chlorobenzene (CB) from the parent
compound TCB. The reductive dechlorination of these daughter products requires progressively

more reducing conditions to achieve dechlorination. Typically, methanogenic conditions are
\ required for the final reductive dechlorination process. The fmal dechlorination step for

1

. j chlorinated etrenes and ethanes results in the production of non-toxic ethene and ethane.
However, the final dechlorination step for chlorinated benzenes results in the production of
benzene, a known carcinogen.

Various parameters must be evaluated to understand and promote efficient dechlorination of
chlorinated ethenes and benzenes in Site IR25 groundwater. These parameters include the
availability and speciation of Dehalococcoides sp (DHC) microorganism, the general chemistry
of the aquifer, and the availability of sufficient substrate and nutrients. The following section
describes these parameters.

3.1 Chlorinated Ethenes
The chlorinated ethenes (PCE, TCE, DCE, and VC), the dechlorination process occurs in the
following sequence:

PCE =} TCE =} DCE (primarily cis-I,2-DCE) =} VC =} Ethene

The dechlorination process is also illustrated on Figure 7, ''Dechlorination Pathway of

Chlorinated Ethenes."

"

")
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biologically mediated oxidation-reduction reaction where a chlorine atom on the chlorinated
organic molecule is removed and replaced with hydrogen. The organic carbon substrate is
initially degraded by fermentative bacteria, which produce molecular hydrogen (H2) and other
organic compounds. This a then reacts directly with the chlorinated ethenes and chlorinated
benzenes, resulting in reductive dechlorination.

Reductive dechlorination occurs only under highly reducing conditions and results in the
sequential generation of more highly reduced daughter products. These daughter products
include TCE, DCE, and VC from the parent compound PCE, dichloroethane (DCA), and
chloroethane (CA) from the parent compound TCA, and chlorobenzene (CB) from the parent
compound TCB. The reductive dechlorination of these daughter products requires progressively

more reducing conditions to achieve dechlorination. Typically, methanogenic conditions are
\ required for the final reductive dechlorination process. The fmal dechlorination step for

1

. j chlorinated etrenes and ethanes results in the production of non-toxic ethene and ethane.
However, the final dechlorination step for chlorinated benzenes results in the production of
benzene, a known carcinogen.

Various parameters must be evaluated to understand and promote efficient dechlorination of
chlorinated ethenes and benzenes in Site IR25 groundwater. These parameters include the
availability and speciation of Dehalococcoides sp (DHC) microorganism, the general chemistry
of the aquifer, and the availability of sufficient substrate and nutrients. The following section
describes these parameters.

3.1 Chlorinated Ethenes
The chlorinated ethenes (PCE, TCE, DCE, and VC), the dechlorination process occurs in the
following sequence:

PCE =} TCE =} DCE (primarily cis-I,2-DCE) =} VC =} Ethene

The dechlorination process is also illustrated on Figure 7, ''Dechlorination Pathway of

Chlorinated Ethenes."

"
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Efficiency of dechlorination differs for particular compounds and for particular geochemical

conditions. Transformation of OCE-to-VC and VC-to-ethene requires more strongly reducing

conditions (lower oxygen-reduction potential [ORP]) than for dechlorination ofPCE and TCE.

The efficiency of reductive dechlorination is directly linked to the availability of molecular

hydrogen. Several hydrogen consuming processes involving inorganic compound can take place

in groundwater, (Environmental Organic Chemistry [Schwarzenbach et aI., 1993]). During the

enhanced biodegradation process, reduction of these inorganic compounds occurs in a

biologically mediated oxidation-reduction reaction During this reaction, the available substrate

generates hydrogen that acts as the electron donor and the inorganic chemical (i.e., O2, nitrate

[N03], Mn, iron [Fe], sulfate [S04], carbon dioxide [C02]) acts as an electron acceptor. The

biologically mediated oxidation-reduction reaction results in the oxidation of the substrate and

the reduction of the electron acceptor, the most common of which are as follows:

• Reduction of 02 - 02 is reduced to water (H20)

• Denitrification- N03 is reduced to nitrite and molecular nitrogen

• Mn reduction - results in the production of soluble manganese

• Reduction of ferric iron (Fe3l- is reduced to soluble ferrous iron(Fe2l
• Reduction of S04 - is reduced to sulfide

• Redoction of C02 - is reduced to Cf4 (methanogenisis). (Fermentation may also
result in the production of Cf4)

The oxidation reduction reactions and their redox potential (Eh) values are listed below:

02 Reduction

,
./

N03 Reduction

Mn Reduction

Fe Reduction

Fe00Hes) +HC0)- +2It +2e-~
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804 Reduction

C02 Reduction

CO2 + 8W+8e-

(Eh = -220 mV)

(Eh = -240 mV)

./

Denitrification is an efficient hydrogen-consuming process; therefore, the hydrogen

concentration is low during denitrification. Fe3
+, S04, and CO2 reduction are progressively less

efficient at consuming hydrogen; therefore, hydrogen concentration; can increase during these

processes.

The abovementioned processes are the most common electron-accepting processes in

groundwater. The microorganisms compete with each other for available carbon sources.

Because 02 reduction is the most efficient process, 02-reducing microorganisms initially out

compete others. The biological use of O2 as an electron acceptor is called aerobic respiration.

Once 02 is depleted, N03-reducing microorganisms will predominate if N03 is available.

Similarly, reduction of Fe3+ follows reduction of N03, followed by S04 reduction, and lastly

methanogenesis follows S04 reduction. The use of inorganic electron acceptors other than 02,

such as N03, Fe, and S04, is called anaerobic respiration

The reductive dechlorination process that results in the degradation of the chlorinated ethenes

relies on the ability of microorganisms to use the chlorinated organic compounds as an electon

acceptor n a process termed chlororespiration. As with other electron acceptors, the more

thermodynamically favorable electron acceptors are utilized prior to the reduction of the

chlorinated ethenes. Only after the more efficient electron-accepting processes in groundwater

are completed, will the dehalococcoides out-compete other microorganisms and provide efficient

dechlorination of chlorinated ethenes. This does not mean that groundwater has to go through all

the electron-accepting process stages - 02, N03, Fe, and S04 reduction For example, if O2
concentration is already low, N03 is hardly present (concentration less than 0.5 milligrams per

liter [mgfL]), or S04 concentration is low then the corresponding reducing stages will not occur.

Monitoring of these dissolved species is a good indicator of the conditions within the aquifer,

relative to reductive dechlorination progress.

3.2 Chlorinated Benzenes
For chlorinated benzenes (trichlorobenzenes [TCBs], DCBs, and CB), the dechlorination process

occurs in the following sequence:

TCB => DCB => CB => Benzene
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3.2 Chlorinated Benzenes
For chlorinated benzenes (trichlorobenzenes [TCBs], DCBs, and CB), the dechlorination process

occurs in the following sequence:

TCB => DCB => CB => Benzene
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The dechlorination process is also illustrated on Figure 8, ''Dechlorination Pathway of
Chlorinated Benzenes."

Reductive dechlorination of TCBs and DCBs primarily occur in anaerobic conditions with the
same background groundwater chemistry requirements as those for reductive dechlorination of
chlorinated ethenes. l,2-DCB is the primary isomer (daughter product) created during the
biodegradation of TCBs. l,4-DCB is also created, but in much smaller concentration, with
l,3-DCB as a rare alternative pathway.

Highly reduced chlorinated benzenes, such as 1,2-DCB and CB have also been shown to be
biodegradable under aerobic conditions. Unlike reductive dechlorination, where the chlorinated
benzene is reduced to a lesser chlorinated organic and ultimately to benzene, aerobic
biodegradation of the chlorinated benzene occurs by aerobic respiration. During this process, the
chlorinated benzenes act as an electron donor and 02 acts as an electron acceptor. The
biologically mediated oxidation-reduction reaction results in the destruction of the chlorinated
benzene and the production of CO2 and H20. Benzene is not degradable anaerobically (when
biostimulation is in process), but can be easily degraded aerobically by naturally occurring
bacteria where it can act as an electron donor, resulting in the conversion to C02 and &0.
However, since high concentrations of easily fermentable substrate compete with benzene,

, biodegradation of benzene is not anticipated.
\
I

/

3.3 Chlorinated Ethanes
The anaerobic dechlorination process for chlorinated ethanes is more complex than for
chlorinated ethenes. Since l,2-dichloroethane (l,2-DCA) comprises almost all chlorinated
ethanes present at Site IR25, the dechlorination process will be discussed only for this
compound. Several dechlorination pathways for l,2-DCA are possible under anaerobic
conditions, and they are illustrated on Figure 9, "Dechlorination Pathway of Chlorinated Ethanes
(l,2-DCA)," and are also presented below:

1,2-DCA => Ethene (by dichloroelimination)

l,2-DCA => Chloroethane ~ Ethene (or Ethane) (by reductive dechlorination)

The predominant degradation pathway is unclear. Reductive dechlorination, resulting in the
production ofchloroethane and ethane, is a potential pathway; however, the latest studies suggest
that the dichloroelimination is the most likely pathway. Dichloroelimination results in the

complete dechlorination of l,2-DCA without creation of the daughter product chloroethane
(Carbon Isotopes as a Tool to Evaluate the Origin and Fate of Vinyl Chloride [Hunkeler et aI.,
2002]). The non-chlorinated daughter product is ethene. Since ethene is also produced by the
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reductive dechlorination of the chlorinated ethenes, it may not be possible to attribute ethene
generation to dichloroelimination.

Highly reduced chlorinated ethanes, including 1,2-DCA, 1,1-DCA, and CA, can also be
degraded under aerobic conditions. Unlike reductive dechlorination which results in the
production of more reduced daughter products such as CA, ethane or ethene, the biodegradation
pathway is most likely aerobic respiration. During this process the reduced chlorinated
compound acts as an electron donor, and in the presence of 02, is oxidized in a biologically

mediated oxidation reduction reaction. The reaction results in the complete mineralization of the
contaminant and in the production of C02 and H20.
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Performance Boring Drilling and Temporary Well Installation

...

Four performance borings were drilled after each of the anaerobic and aerobic stages. The

performance borings were installed to evaluate the effectiveness of the bioremediation as a
treatment alternative for soils in the vicinity of target wells. The target wells (IW02A, MW53A,
MW54A, and MW55A) were installed during Task 5 ofCTO 0001 of this same program. The
boring logs for these wells are presented elsewhere (Shaw, 2004b).

4.1 Site Preparation
On December 9, 2004, utilities were cleared outside Building 134, in the vicinity of well
MW55A, where new performance borings would be drilled for soil sampling. Since all drilling
inside Building 134 would be conducted in a previously excavated area, where no utilities were

previously identified, no utility clearances were required. Underground Service Alert was called
on December 8, 2004 and all utilities were identified by the utility contractor.

4.2 Direct Push Soil Borings
Post-anaerobic bioremediation soil borings were drilled on December 10, 2004, in selected areas
near wells IW02A, MW53A, MW54A and MW55A. Borings were advanced to a total depth of
16 ft bgs with soil samples being collected continuously between 8 and 16 ft bgs. Samples for
VOCs were collected using the EnCore® samplers. Three EnCore® soil samplers were collected
for each sample location. Soil samples were also collected for SVOCs, TPH as diesel (TPH-d),

total metals (arsenic [As], total Cr, cadmium [Cd], Mn, and mercury [HgD, and PCBs. Samples
were individually packaged in self-sealing plastic bags and shipped on ice to Applied Physics
and Chemistry Laboratories (APCL) in Chino, California. Upon completion of drilling, a
%-inch-diameter schedule 40 polyvinyl chloride rVC) casing and screen were installed into
each boring as temporary monitoring probes. These temporary monitoring probes; IW02A-BH,
MW53A-BH, MW54A-BH, and MW55A-BH (shown on Figure 4), were constructed with
casing and screens, a sand pack was placed, and a bentonite seal was installed and grouted in.
The temporary monitoring probes were used for measuring field parameters (pH, temperature,
conductivity, ORP, and DO) during the aerobic ISB evaluation. In particular was the
measurement of dissolved 02 to evaluate the radius of influence of the infused 02, required to
create aerobic conditions.

Upon completion of the aerobic ISB, a second set of four borings were drilled and soil samples
were collected. These borings were abandoned upon completion of the work, using tremmied
grout. The casings were cut off 10 approximately 5 ft bgs. Figure 4 shows the locations of the
soil borings and the temporary monitoring probes.
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conductivity, ORP, and DO) during the aerobic ISB evaluation. In particular was the
measurement of dissolved 02 to evaluate the radius of influence of the infused 02, required to
create aerobic conditions.

Upon completion of the aerobic ISB, a second set of four borings were drilled and soil samples
were collected. These borings were abandoned upon completion of the work, using tremmied
grout. The casings were cut off 10 approximately 5 ft bgs. Figure 4 shows the locations of the
soil borings and the temporary monitoring probes.
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Performance Boring Drilling and Temporary Well Installation
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grout. The casings were cut off 10 approximately 5 ft bgs. Figure 4 shows the locations of the
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5.0 Treatability Study Operations

5.1 Stage 1-Anaerobic ISB

5.1.1 Anaerobic Process System
The process equipment for Stage 1 is detailed in this section. Anaerobic ISH consisted of an

injection skid, a gaseous delivery system, in-well delivery and extraction equipment, and

interconnecting plumbing. The injection s100 consisted of a mixing pump, delivery pump,

chemical eductor, and a mixing tank. The system used a recirculation loop and a regulated flow

eductor to siphon the substrate (sodium lactate) from a storage drum into the process stream.

The recirculating stream passed into the mixing tank for mechanical distribution of the soluble

sodium lactate. After appropriate loading of sodium lactate was achieved and adequate mixing

occurred, a sequence of valves were opened/closed to allow the amended groundwater to flow to

a delivery pump, which transferred the water to the injection well. The plumbing on the

injection skid was primarily 2-inch Schedule 80 PVC, with 2-inch PVC hose for interconnecting

flexibility. The eductor system consisted of a stainless steel wmd, which was inserted into the

sodium lactate drum and polyspring hose for connection to the eductor. As recirculation flow

rates decreased, substrate (sodium lactate) was measured and manually delivered to the injection

well to reach the appropriate aquifer concentration.

The gaseous delivery system utilized was in situ Submerged Oxygen Curtain (iSOCTM)

technology, which is a gaseous infusion system capable of saturating groundwater with process

gas without sparging. The delivery system consisted of a gps cylinder, industrial grade hydrogen

for the anaerobic stage, and an iSOCTM control panel. The control panel was used to regulate

gaseous pressure and flow to the iSOCTM unit. The connections between the cylinder, control

panel, and iSOCTM unit was with 7'4-inch polyurethane tubing. A schematic of the anaerobic ISB

injection skid is provided in Figure 10, "Anaerobic ISH Injection Skid Schematic Diagram"

The in-well equipment for Stage 1 consisted of an inflatable packer, a I-inch stainless steel

injector, the iSOCTM unit for the injection well, and a submersible pump with a 17'4- inch braided

vinyl discharge line for the extraction well. The inflatable packer was used to maintain a seal on

the injection well during the introduction of amended groundwater. The iSOCTM unit consists of

a microporous hollow fiber core within a PVC and stainless steel shell, approximately 1.5 inches

in diameter and 15 inches long, with a hose barb connection at the top. The plumbing and

electrical connections to the extraction well were run through a 6- inch conduit installed during

the source area soil removal. A schematic of the in- well equipment for the Stage 1 anaerobic

ISH is presented as Figure 11, "In-Well Equipment, Anaerobic ISR"
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technology, which is a gaseous infusion system capable of saturating groundwater with process

gas without sparging. The delivery system consisted of a gps cylinder, industrial grade hydrogen

for the anaerobic stage, and an iSOCTM control panel. The control panel was used to regulate

gaseous pressure and flow to the iSOCTM unit. The connections between the cylinder, control

panel, and iSOCTM unit was with 7'4-inch polyurethane tubing. A schematic of the anaerobic ISB

injection skid is provided in Figure 10, "Anaerobic ISH Injection Skid Schematic Diagram"

The in-well equipment for Stage 1 consisted of an inflatable packer, a I-inch stainless steel

injector, the iSOCTM unit for the injection well, and a submersible pump with a 17'4- inch braided

vinyl discharge line for the extraction well. The inflatable packer was used to maintain a seal on

the injection well during the introduction of amended groundwater. The iSOCTM unit consists of

a microporous hollow fiber core within a PVC and stainless steel shell, approximately 1.5 inches

in diameter and 15 inches long, with a hose barb connection at the top. The plumbing and

electrical connections to the extraction well were run through a 6- inch conduit installed during
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5.1.2 Anaerobic Process Operations

5.1.2.1 Phase 1- Substrate Injection and Distribution

Anaerobic Phase 1 Slbstrate injection and recirculation occurred within the treatment area
between Apri115, 2004 (Day 0) and June 28, 2004 (Day 75). Initially the recirculation consisted
of groundwater extraction from EWO lA, substrate amendment, and injection into IW02A.
Extraction flow rates were initially on the order of 2 gpm. The substrate amendment consisted of
the addition of sodium lactate and hydrogen gas, as described in the previous section. The
sodium lactate was blended with the groundwater within the mixing tank, and the hydrogen was
infused directly into the groundwater within the injection well. Sodium lactate dosing was
2 grams per liter and the hydrogen addition was 5 milliliters per minute.

Groundwater samples were collected on May 10, May 25, June 8, June 29, July 7, and
July 12, 2004. The sampling in May and June indicated that substrate was not reaching
monitoring well MW54A or extraction well EW01A. Additionally, the recharge of groundwater
to the extraction well was limited, such that the recirculation flow rates were reduced to less than
0.1 gpm by the June sampling dates.

On June 24, 2004 (Day 70), the recirculation of groundwater between EW01A and IW02A was
tenninated. Groundwater amendment to MW54A was achieved by direct injection of substrate.
Substrate was injected from June 24 to June 28, 2004. Approximately 1,700 gallons of
groundwater were extracted from monitoring wells MW901B and MW902B, located just outside
the treatment area. Wells MW901B and MW902B were chosen due to their proximity to well
MW54A and due to the fact that they were capable of producing enough water for the injection.
This water was amended with 5.3 gallons of 60 percent (%) sodium lactate solution, for a
concentration of 2 grams per liter and gravity drained to the well over the specified four-day

period.

Substrate was detected in extraction well EW01A on day 75 and there after. A 3- to 4-fold
increase in the alkalinity from pre-study levels as well as a substantial increase in bromide
concentration were also observed. The substrate detected in well EWOIA was clearly the result
of the injection in well MW54A. Alkalinity concentrations remained constant in well MW902B,
indicating that the injected substrate did not travel to this well. Well MW901B was not sampled
during the TS. Completion of the direct injection of amended groundwater to MW54A
represented the end of the Anaerobic Phase 1 operations.

5.1.2.2 Phase 2 - Biodegradation Monitoring

Anaerobic Phase 2 biodegradation monitoring was perfonned between June 29, 2004 (Day 75)
and November 28,2004 (Day 225). Biweekly groundwater sampling was perfonned during this
period. Sampling from monitoring well MW54A indicated the presence of sufficient substrate to
support reductive dechlorination, yet the concentration of chlorinated ethenes was unchanged.
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MW54A and due to the fact that they were capable of producing enough water for the injection.
This water was amended with 5.3 gallons of 60 percent (%) sodium lactate solution, for a
concentration of 2 grams per liter and gravity drained to the well over the specified four-day
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Substrate was detected in extraction well EW01A on day 75 and there after. A 3- to 4-fold
increase in the alkalinity from pre-study levels as well as a substantial increase in bromide
concentration were also observed. The substrate detected in well EWOIA was clearly the result
of the injection in well MW54A. Alkalinity concentrations remained constant in well MW902B,
indicating that the injected substrate did not travel to this well. Well MW901B was not sampled
during the TS. Completion of the direct injection of amended groundwater to MW54A
represented the end of the Anaerobic Phase 1 operations.

5.1.2.2 Phase 2 - Biodegradation Monitoring

Anaerobic Phase 2 biodegradation monitoring was perfonned between June 29, 2004 (Day 75)
and November 28,2004 (Day 225). Biweekly groundwater sampling was perfonned during this
period. Sampling from monitoring well MW54A indicated the presence of sufficient substrate to
support reductive dechlorination, yet the concentration of chlorinated ethenes was unchanged.
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Anaerobic Phase 1 Slbstrate injection and recirculation occurred within the treatment area
between Apri115, 2004 (Day 0) and June 28, 2004 (Day 75). Initially the recirculation consisted
of groundwater extraction from EWO lA, substrate amendment, and injection into IW02A.
Extraction flow rates were initially on the order of 2 gpm. The substrate amendment consisted of
the addition of sodium lactate and hydrogen gas, as described in the previous section. The
sodium lactate was blended with the groundwater within the mixing tank, and the hydrogen was
infused directly into the groundwater within the injection well. Sodium lactate dosing was
2 grams per liter and the hydrogen addition was 5 milliliters per minute.

Groundwater samples were collected on May 10, May 25, June 8, June 29, July 7, and
July 12, 2004. The sampling in May and June indicated that substrate was not reaching
monitoring well MW54A or extraction well EW01A. Additionally, the recharge of groundwater
to the extraction well was limited, such that the recirculation flow rates were reduced to less than
0.1 gpm by the June sampling dates.

On June 24, 2004 (Day 70), the recirculation of groundwater between EW01A and IW02A was
tenninated. Groundwater amendment to MW54A was achieved by direct injection of substrate.
Substrate was injected from June 24 to June 28, 2004. Approximately 1,700 gallons of
groundwater were extracted from monitoring wells MW901B and MW902B, located just outside
the treatment area. Wells MW901B and MW902B were chosen due to their proximity to well
MW54A and due to the fact that they were capable of producing enough water for the injection.
This water was amended with 5.3 gallons of 60 percent (%) sodium lactate solution, for a
concentration of 2 grams per liter and gravity drained to the well over the specified four-day

period.

Substrate was detected in extraction well EW01A on day 75 and there after. A 3- to 4-fold
increase in the alkalinity from pre-study levels as well as a substantial increase in bromide
concentration were also observed. The substrate detected in well EWOIA was clearly the result
of the injection in well MW54A. Alkalinity concentrations remained constant in well MW902B,
indicating that the injected substrate did not travel to this well. Well MW901B was not sampled
during the TS. Completion of the direct injection of amended groundwater to MW54A
represented the end of the Anaerobic Phase 1 operations.

5.1.2.2 Phase 2 - Biodegradation Monitoring

Anaerobic Phase 2 biodegradation monitoring was perfonned between June 29, 2004 (Day 75)
and November 28,2004 (Day 225). Biweekly groundwater sampling was perfonned during this
period. Sampling from monitoring well MW54A indicated the presence of sufficient substrate to
support reductive dechlorination, yet the concentration of chlorinated ethenes was unchanged.
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Hydrogen injection was implemented with the idea that increasing the availability of dissolved
hydrogen may result in a subsequent increase in the degradation. An iSOCTM unit was placed in

this well and hydrogen injection was performed between September 21, 2004 (Day 159) and

December 3, 2004 (Day 232), which marked the end of the Anaerobic Phase 2 biodegradation

monitoring period. Post-Stage 1 groundwater sampling was ~rfurmed between December 6

and 9, 2004 and post-Stage 1 soil sampling was performed on December 10,2004. The
post-Stage 1 soil and groundwater sampling served as the baseline sampling for the Stage 2

operations. Table 1, "Timeline for Sequential Aerobic Anaerobic Bioremediation Treatability

Study at Site RU-C5, Hunters Point Shipyard," is a project timeline which identifies the key

milestones of the Anaerobic Stage 1 operations.

5.2 Stage 2-Aerobic ISB
5.2.1 Aerobic Process System
Stage 2 Aerobic ISB injection system consisted of the same iSOCTM control panel and iSOCTM

unit as was used for Stage 1; however, the gaseous delivery system was modified with a
distribution header for the introduction of three additional iSOCTM units. The three additional

units were self-regulating upgrade models, which did not require the iSOCTM control pane~ as

they were connected directly to the header. For the aerobic stage, industrial grade 02 was used
for the gaseous infusion through the iSOCTM units. A schematic of the aerobic injection system

is shown in Figure 12, "Aerobic ISB Injection Skid Schematic Diagram"

The in-well equipment for Stage 2 consisted of the four iSOCTM units and associated Y4"inch
polyurethane tubing. An iSOCTM unit was placed in the injection well, extraction well, and each

of the shallow monitoring wells. A schematic of the in-well equipment for the Stage 2 aerobic

ISB is provided in Figure 13, "In-Well Equipment, Aerobic ISB."

5.2.2 Aerobic Process Operations

The aerobic process operations consisted of 02 addition and biodegradation monitoring. The 02
addition at 15 mL/min was performed directly within each well using four iSOCTM units. The 02

injection took place between January 6, 2005 (Day 266), and May 10, 2005 (Day390). The
post-Stage 2 groundwater sampling was performed between May 11 and May 18, 2005, and the

post-Stage 2 soil sampling was performed on May 25, 2005. The timeline presented in Table 1
identifies the key milestones of the aerobic Stage 2 operations.

5.3 Groundwater Sampling and Monitoring
Upon completion and development of the wells, groundwater samples were collected from the
5 wells (EW01A, MW54A, MW56A, MW53A, and IW02A) located within the TS area and

from 15 monitoring wells located adjacent to the TS area. Table 2 provides a list of the sampling

') locations, frequencies, and collection specifics.
/
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distribution header for the introduction of three additional iSOCTM units. The three additional

units were self-regulating upgrade models, which did not require the iSOCTM control pane~ as

they were connected directly to the header. For the aerobic stage, industrial grade 02 was used
for the gaseous infusion through the iSOCTM units. A schematic of the aerobic injection system

is shown in Figure 12, "Aerobic ISB Injection Skid Schematic Diagram"

The in-well equipment for Stage 2 consisted of the four iSOCTM units and associated Y4"inch
polyurethane tubing. An iSOCTM unit was placed in the injection well, extraction well, and each

of the shallow monitoring wells. A schematic of the in-well equipment for the Stage 2 aerobic

ISB is provided in Figure 13, "In-Well Equipment, Aerobic ISB."

5.2.2 Aerobic Process Operations

The aerobic process operations consisted of 02 addition and biodegradation monitoring. The 02
addition at 15 mL/min was performed directly within each well using four iSOCTM units. The 02

injection took place between January 6, 2005 (Day 266), and May 10, 2005 (Day390). The
post-Stage 2 groundwater sampling was performed between May 11 and May 18, 2005, and the

post-Stage 2 soil sampling was performed on May 25, 2005. The timeline presented in Table 1
identifies the key milestones of the aerobic Stage 2 operations.

5.3 Groundwater Sampling and Monitoring
Upon completion and development of the wells, groundwater samples were collected from the
5 wells (EW01A, MW54A, MW56A, MW53A, and IW02A) located within the TS area and

from 15 monitoring wells located adjacent to the TS area. Table 2 provides a list of the sampling

') locations, frequencies, and collection specifics.
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Hydrogen injection was implemented with the idea that increasing the availability of dissolved
hydrogen may result in a subsequent increase in the degradation. An iSOCTM unit was placed in

this well and hydrogen injection was performed between September 21, 2004 (Day 159) and

December 3, 2004 (Day 232), which marked the end of the Anaerobic Phase 2 biodegradation

monitoring period. Post-Stage 1 groundwater sampling was ~rfurmed between December 6

and 9, 2004 and post-Stage 1 soil sampling was performed on December 10,2004. The
post-Stage 1 soil and groundwater sampling served as the baseline sampling for the Stage 2

operations. Table 1, "Timeline for Sequential Aerobic Anaerobic Bioremediation Treatability

Study at Site RU-C5, Hunters Point Shipyard," is a project timeline which identifies the key

milestones of the Anaerobic Stage 1 operations.

5.2 Stage 2-Aerobic ISB
5.2.1 Aerobic Process System
Stage 2 Aerobic ISB injection system consisted of the same iSOCTM control panel and iSOCTM

unit as was used for Stage 1; however, the gaseous delivery system was modified with a
distribution header for the introduction of three additional iSOCTM units. The three additional

units were self-regulating upgrade models, which did not require the iSOCTM control pane~ as

they were connected directly to the header. For the aerobic stage, industrial grade 02 was used
for the gaseous infusion through the iSOCTM units. A schematic of the aerobic injection system

is shown in Figure 12, "Aerobic ISB Injection Skid Schematic Diagram"

The in-well equipment for Stage 2 consisted of the four iSOCTM units and associated Y4"inch
polyurethane tubing. An iSOCTM unit was placed in the injection well, extraction well, and each

of the shallow monitoring wells. A schematic of the in-well equipment for the Stage 2 aerobic

ISB is provided in Figure 13, "In-Well Equipment, Aerobic ISB."

5.2.2 Aerobic Process Operations

The aerobic process operations consisted of 02 addition and biodegradation monitoring. The 02
addition at 15 mL/min was performed directly within each well using four iSOCTM units. The 02

injection took place between January 6, 2005 (Day 266), and May 10, 2005 (Day390). The
post-Stage 2 groundwater sampling was performed between May 11 and May 18, 2005, and the

post-Stage 2 soil sampling was performed on May 25, 2005. The timeline presented in Table 1
identifies the key milestones of the aerobic Stage 2 operations.

5.3 Groundwater Sampling and Monitoring
Upon completion and development of the wells, groundwater samples were collected from the
5 wells (EW01A, MW54A, MW56A, MW53A, and IW02A) located within the TS area and

from 15 monitoring wells located adjacent to the TS area. Table 2 provides a list of the sampling

') locations, frequencies, and collection specifics.
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Hydrogen injection was implemented with the idea that increasing the availability of dissolved
hydrogen may result in a subsequent increase in the degradation. An iSOCTM unit was placed in

this well and hydrogen injection was performed between September 21, 2004 (Day 159) and

December 3, 2004 (Day 232), which marked the end of the Anaerobic Phase 2 biodegradation

monitoring period. Post-Stage 1 groundwater sampling was ~rfurmed between December 6

and 9, 2004 and post-Stage 1 soil sampling was performed on December 10,2004. The
post-Stage 1 soil and groundwater sampling served as the baseline sampling for the Stage 2

operations. Table 1, "Timeline for Sequential Aerobic Anaerobic Bioremediation Treatability

Study at Site RU-C5, Hunters Point Shipyard," is a project timeline which identifies the key

milestones of the Anaerobic Stage 1 operations.

5.2 Stage 2-Aerobic ISB
5.2.1 Aerobic Process System
Stage 2 Aerobic ISB injection system consisted of the same iSOCTM control panel and iSOCTM

unit as was used for Stage 1; however, the gaseous delivery system was modified with a
distribution header for the introduction of three additional iSOCTM units. The three additional

units were self-regulating upgrade models, which did not require the iSOCTM control pane~ as

they were connected directly to the header. For the aerobic stage, industrial grade 02 was used
for the gaseous infusion through the iSOCTM units. A schematic of the aerobic injection system

is shown in Figure 12, "Aerobic ISB Injection Skid Schematic Diagram"

The in-well equipment for Stage 2 consisted of the four iSOCTM units and associated Y4"inch
polyurethane tubing. An iSOCTM unit was placed in the injection well, extraction well, and each

of the shallow monitoring wells. A schematic of the in-well equipment for the Stage 2 aerobic

ISB is provided in Figure 13, "In-Well Equipment, Aerobic ISB."

5.2.2 Aerobic Process Operations

The aerobic process operations consisted of 02 addition and biodegradation monitoring. The 02
addition at 15 mL/min was performed directly within each well using four iSOCTM units. The 02

injection took place between January 6, 2005 (Day 266), and May 10, 2005 (Day390). The
post-Stage 2 groundwater sampling was performed between May 11 and May 18, 2005, and the

post-Stage 2 soil sampling was performed on May 25, 2005. The timeline presented in Table 1
identifies the key milestones of the aerobic Stage 2 operations.

5.3 Groundwater Sampling and Monitoring
Upon completion and development of the wells, groundwater samples were collected from the
5 wells (EW01A, MW54A, MW56A, MW53A, and IW02A) located within the TS area and

from 15 monitoring wells located adjacent to the TS area. Table 2 provides a list of the sampling

') locations, frequencies, and collection specifics.
/

C:\lICIdpIOIEMACHunters PointWAV004-031-HJF\TexN'JAV004-031-H.doc
11.23.05 5-3 Document Control Number NA VOO4 -031-H

Revision Fina/- November23, 2005

,
I

/

Shaw Environmental, Inc.

Hydrogen injection was implemented with the idea that increasing the availability of dissolved
hydrogen may result in a subsequent increase in the degradation. An iSOCTM unit was placed in

this well and hydrogen injection was performed between September 21, 2004 (Day 159) and

December 3, 2004 (Day 232), which marked the end of the Anaerobic Phase 2 biodegradation

monitoring period. Post-Stage 1 groundwater sampling was ~rfurmed between December 6

and 9, 2004 and post-Stage 1 soil sampling was performed on December 10,2004. The
post-Stage 1 soil and groundwater sampling served as the baseline sampling for the Stage 2

operations. Table 1, "Timeline for Sequential Aerobic Anaerobic Bioremediation Treatability

Study at Site RU-C5, Hunters Point Shipyard," is a project timeline which identifies the key

milestones of the Anaerobic Stage 1 operations.

5.2 Stage 2-Aerobic ISB
5.2.1 Aerobic Process System
Stage 2 Aerobic ISB injection system consisted of the same iSOCTM control panel and iSOCTM

unit as was used for Stage 1; however, the gaseous delivery system was modified with a
distribution header for the introduction of three additional iSOCTM units. The three additional

units were self-regulating upgrade models, which did not require the iSOCTM control pane~ as

they were connected directly to the header. For the aerobic stage, industrial grade 02 was used
for the gaseous infusion through the iSOCTM units. A schematic of the aerobic injection system

is shown in Figure 12, "Aerobic ISB Injection Skid Schematic Diagram"

The in-well equipment for Stage 2 consisted of the four iSOCTM units and associated Y4"inch
polyurethane tubing. An iSOCTM unit was placed in the injection well, extraction well, and each

of the shallow monitoring wells. A schematic of the in-well equipment for the Stage 2 aerobic

ISB is provided in Figure 13, "In-Well Equipment, Aerobic ISB."

5.2.2 Aerobic Process Operations

The aerobic process operations consisted of 02 addition and biodegradation monitoring. The 02
addition at 15 mL/min was performed directly within each well using four iSOCTM units. The 02

injection took place between January 6, 2005 (Day 266), and May 10, 2005 (Day390). The
post-Stage 2 groundwater sampling was performed between May 11 and May 18, 2005, and the

post-Stage 2 soil sampling was performed on May 25, 2005. The timeline presented in Table 1
identifies the key milestones of the aerobic Stage 2 operations.

5.3 Groundwater Sampling and Monitoring
Upon completion and development of the wells, groundwater samples were collected from the
5 wells (EW01A, MW54A, MW56A, MW53A, and IW02A) located within the TS area and

from 15 monitoring wells located adjacent to the TS area. Table 2 provides a list of the sampling

') locations, frequencies, and collection specifics.
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During sampling events, groundwater was purged from wells using a low-flow peristaltic pump.

During purging, groundwater was routed through the flow cell of a Yellow Springs Instruments

(YSI) Water Surveyor, which analyzed for real-time field parameters including DO, pH, ORP,

temperature, and specific conductance (SC).

After the groundwater quality parameters stabilized samples were collected in bottles and

immediately packed on ice in coolers. Field sample collection logs are presented in Appendix I.

The samples were then processed and shipped to APCL located in Chino, California, under

proper chain-of-custody procedures (Appendix B, "Chains of Custody"). The chain-of custody

forms are provided in Appendix B. The groundwater samples were analyzed for the VOCs,

SVOCs, PCBs, TPH-d, metals (arsenic [As], Cd, Cr, Mn, and Hg) and one or more of the

parameters indicative of biodegradation including N03, sulfide, S04, Fe2
+, alkalinity, chemical

02 demand, total organic carbon (TOC), C~, ethane, ethene, and volatile organic acids (VOAs).

The initial samples provided a baseline for evaluation of the biodegradation processes during the
ISB TS.

5.4 Soil Sampling
Shaw collected soil samples from four locations within the treatment zone area. Soil samples

were collected after the completion of the anaerobic stage and after the completion of the aerobic

stage. Soil samples were submitted for analysis of VOCs, SVOCs, PCBs, TPH-d, and metals
(As, total Cr, Cd, Mn, and Hg). Samples for VOCs were collected using EnCore® soil samplers.

Samples were individually packaged in self-sealing plastic bags for shipment on ice to APCL in
Chino, California. Three EnCore® soil samplers were collected for each sample location. Soil

samples were also collected for SVOC, TPH-d, total metals (As, Cr, Cd, Mn, and Hg), and
PCBs.

5.5 Waste Management
Both solid wastes (drill cuttings) and liquid wastes were generated during the ISB pilot study.

5.5.1 Solid Waste
All waste soil removed as cuttings from the performance borings were contained in steelS-gallon

buckets located adjacent to the substrate tank in Building 134. The waste soil was sampled and

submitted for characterization on May 31, 2005. The analytical results showed that the soil can
be classified as nonhazardous. The soil was disposed of at a CERCLA approved Titled D
treatment, storage and disposal facility.

C:I"",,*,roIEMAC'Hunters PointWAV004-<J31-HJf\TexflNA\IlJ04-<J31-H.doc
11.23.05 5-4 Document Conirol Number NA VOO4 -<J31-H

Revision FinBi- November23, 2005

/

Shaw Environmental, Inc.

During sampling events, groundwater was purged from wells using a low-flow peristaltic pump.

During purging, groundwater was routed through the flow cell of a Yellow Springs Instruments

(YSI) Water Surveyor, which analyzed for real-time field parameters including DO, pH, ORP,

temperature, and specific conductance (SC).

After the groundwater quality parameters stabilized samples were collected in bottles and

immediately packed on ice in coolers. Field sample collection logs are presented in Appendix I.

The samples were then processed and shipped to APCL located in Chino, California, under

proper chain-of-custody procedures (Appendix B, "Chains of Custody"). The chain-of custody

forms are provided in Appendix B. The groundwater samples were analyzed for the VOCs,

SVOCs, PCBs, TPH-d, metals (arsenic [As], Cd, Cr, Mn, and Hg) and one or more of the

parameters indicative of biodegradation including N03, sulfide, S04, Fe2
+, alkalinity, chemical

02 demand, total organic carbon (TOC), C~, ethane, ethene, and volatile organic acids (VOAs).

The initial samples provided a baseline for evaluation of the biodegradation processes during the
ISB TS.

5.4 Soil Sampling
Shaw collected soil samples from four locations within the treatment zone area. Soil samples

were collected after the completion of the anaerobic stage and after the completion of the aerobic

stage. Soil samples were submitted for analysis of VOCs, SVOCs, PCBs, TPH-d, and metals
(As, total Cr, Cd, Mn, and Hg). Samples for VOCs were collected using EnCore® soil samplers.

Samples were individually packaged in self-sealing plastic bags for shipment on ice to APCL in
Chino, California. Three EnCore® soil samplers were collected for each sample location. Soil

samples were also collected for SVOC, TPH-d, total metals (As, Cr, Cd, Mn, and Hg), and
PCBs.

5.5 Waste Management
Both solid wastes (drill cuttings) and liquid wastes were generated during the ISB pilot study.

5.5.1 Solid Waste
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ISB TS.

5.4 Soil Sampling
Shaw collected soil samples from four locations within the treatment zone area. Soil samples

were collected after the completion of the anaerobic stage and after the completion of the aerobic

stage. Soil samples were submitted for analysis of VOCs, SVOCs, PCBs, TPH-d, and metals
(As, total Cr, Cd, Mn, and Hg). Samples for VOCs were collected using EnCore® soil samplers.

Samples were individually packaged in self-sealing plastic bags for shipment on ice to APCL in
Chino, California. Three EnCore® soil samplers were collected for each sample location. Soil

samples were also collected for SVOC, TPH-d, total metals (As, Cr, Cd, Mn, and Hg), and
PCBs.

5.5 Waste Management
Both solid wastes (drill cuttings) and liquid wastes were generated during the ISB pilot study.

5.5.1 Solid Waste
All waste soil removed as cuttings from the performance borings were contained in steelS-gallon

buckets located adjacent to the substrate tank in Building 134. The waste soil was sampled and

submitted for characterization on May 31, 2005. The analytical results showed that the soil can
be classified as nonhazardous. The soil was disposed of at a CERCLA approved Titled D
treatment, storage and disposal facility.

C:I"",,*,roIEMAC'Hunters PointWAV004-<J31-HJf\TexflNA\IlJ04-<J31-H.doc
11.23.05 5-4 Document Conirol Number NA VOO4 -<J31-H

Revision FinBi- November23, 2005

/

Shaw Environmental, Inc.

During sampling events, groundwater was purged from wells using a low-flow peristaltic pump.

During purging, groundwater was routed through the flow cell of a Yellow Springs Instruments

(YSI) Water Surveyor, which analyzed for real-time field parameters including DO, pH, ORP,

temperature, and specific conductance (SC).

After the groundwater quality parameters stabilized samples were collected in bottles and

immediately packed on ice in coolers. Field sample collection logs are presented in Appendix I.

The samples were then processed and shipped to APCL located in Chino, California, under

proper chain-of-custody procedures (Appendix B, "Chains of Custody"). The chain-of custody

forms are provided in Appendix B. The groundwater samples were analyzed for the VOCs,

SVOCs, PCBs, TPH-d, metals (arsenic [As], Cd, Cr, Mn, and Hg) and one or more of the

parameters indicative of biodegradation including N03, sulfide, S04, Fe2
+, alkalinity, chemical

02 demand, total organic carbon (TOC), C~, ethane, ethene, and volatile organic acids (VOAs).

The initial samples provided a baseline for evaluation of the biodegradation processes during the
ISB TS.

5.4 Soil Sampling
Shaw collected soil samples from four locations within the treatment zone area. Soil samples

were collected after the completion of the anaerobic stage and after the completion of the aerobic

stage. Soil samples were submitted for analysis of VOCs, SVOCs, PCBs, TPH-d, and metals
(As, total Cr, Cd, Mn, and Hg). Samples for VOCs were collected using EnCore® soil samplers.

Samples were individually packaged in self-sealing plastic bags for shipment on ice to APCL in
Chino, California. Three EnCore® soil samplers were collected for each sample location. Soil

samples were also collected for SVOC, TPH-d, total metals (As, Cr, Cd, Mn, and Hg), and
PCBs.

5.5 Waste Management
Both solid wastes (drill cuttings) and liquid wastes were generated during the ISB pilot study.

5.5.1 Solid Waste
All waste soil removed as cuttings from the performance borings were contained in steelS-gallon

buckets located adjacent to the substrate tank in Building 134. The waste soil was sampled and

submitted for characterization on May 31, 2005. The analytical results showed that the soil can
be classified as nonhazardous. The soil was disposed of at a CERCLA approved Titled D
treatment, storage and disposal facility.

C:I"",,*,roIEMAC'Hunters PointWAV004-<J31-HJf\TexflNA\IlJ04-<J31-H.doc
11.23.05 5-4 Document Conirol Number NA VOO4 -<J31-H

Revision FinBi- November23, 2005

/

Shaw Environmental, Inc.

During sampling events, groundwater was purged from wells using a low-flow peristaltic pump.

During purging, groundwater was routed through the flow cell of a Yellow Springs Instruments

(YSI) Water Surveyor, which analyzed for real-time field parameters including DO, pH, ORP,

temperature, and specific conductance (SC).

After the groundwater quality parameters stabilized samples were collected in bottles and

immediately packed on ice in coolers. Field sample collection logs are presented in Appendix I.

The samples were then processed and shipped to APCL located in Chino, California, under

proper chain-of-custody procedures (Appendix B, "Chains of Custody"). The chain-of custody

forms are provided in Appendix B. The groundwater samples were analyzed for the VOCs,

SVOCs, PCBs, TPH-d, metals (arsenic [As], Cd, Cr, Mn, and Hg) and one or more of the

parameters indicative of biodegradation including N03, sulfide, S04, Fe2
+, alkalinity, chemical

02 demand, total organic carbon (TOC), C~, ethane, ethene, and volatile organic acids (VOAs).

The initial samples provided a baseline for evaluation of the biodegradation processes during the
ISB TS.

5.4 Soil Sampling
Shaw collected soil samples from four locations within the treatment zone area. Soil samples

were collected after the completion of the anaerobic stage and after the completion of the aerobic

stage. Soil samples were submitted for analysis of VOCs, SVOCs, PCBs, TPH-d, and metals
(As, total Cr, Cd, Mn, and Hg). Samples for VOCs were collected using EnCore® soil samplers.

Samples were individually packaged in self-sealing plastic bags for shipment on ice to APCL in
Chino, California. Three EnCore® soil samplers were collected for each sample location. Soil

samples were also collected for SVOC, TPH-d, total metals (As, Cr, Cd, Mn, and Hg), and
PCBs.

5.5 Waste Management
Both solid wastes (drill cuttings) and liquid wastes were generated during the ISB pilot study.

5.5.1 Solid Waste
All waste soil removed as cuttings from the performance borings were contained in steelS-gallon

buckets located adjacent to the substrate tank in Building 134. The waste soil was sampled and

submitted for characterization on May 31, 2005. The analytical results showed that the soil can
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5.5.2 Liquid Waste
Wastewater includes water generated during well development and purge water generated during
sample collection. Wastewater was stored in a l,OOO-gallon poly tank: located inside
Building 134. Wastewater characterization samples were collected on May 31, 2005. The
analytical results sho\\ed that the wastewater was nonhazardous. The wastewater was

discharged under permit to the POTW.
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6.0 Treatability Study Monitoring Results

Shaw Environmental, Inc.

Site characteristics that influence or result from ISB include site geology and hydrogeology,

chemistry of the soil and groundwater, availability of substrate, and presence and viability of
DHC and other organisms.

Monitoring results discussion in Sections 6.2 applies only to treatment area wells (EWOIA,
MW54A, MW56A, MW53A, and IW02A). Discussion for outside of treatment area wells is
presented in Section 6.3.

All groundwater chemistry data are summarized in Appendix C, "Groundwater Analyses Data
Summary Table for the Treatment Area" and Appendix D, "Groundwater Analyses Data
Summary Table for Wells Outside of the Treatment Area" and presented graphically in figures of
Appendix F, "Chemical Data Graphs." All soil chemistry data are summarized in Appendix E,
"Soil Analyses Data Summary Table." Original laboratory analytical reports are presented in
Appendix G, "Laboratory Analytical Reports."

6.1 Groundwater Results for the Locations Within Treatment Area

6.1.1 Biostimulation Results
j A Roche Real-Time LightCycler polymerase chain reaction (PCR) instrument was used to

determine the presence of and quantify DHC in groundwater. The cells in all organisms
(animals, plants, fungi, and bacteria) contain deoxyribonucleic acid (DNA) that is specific to that
organism. Analysis of DNA samples allows for the identification of the source organism The
favored target in DNA identification for bacteria is the l6S ribosomal DNA gene because it is a
conserved gene, which is very specific to each prokaryote. The PCR analysis is a method of

copying a specific sequence of DNA into a quantity that can be detected and quantified. If the
16S rDNA in DHC is located, the reaction creates multiple copies using temperature cycles.
During this reaction, a genetic fluorescent tag specific for the region attaches to each copied
strand of DNA, and fluorescence is detected by the instrument. A DHC species 16S rDNA
(positive control), a DHC-negative bacterial species (negative control), and a deionized H20
(blank) are analyzed to verify the test results. Evaluation of DHC population is discussed in
Section 7.5.

6.1.2 Field Parameters and General Chemistry Results
General chemistry parameters evaluated during the ISB TS included both field and laboratory
measurements and analyses. Field parameters such as pH, ORP, DO, SC, and temperature were
collected during each sampling event by using a YSI Water Surveyor meter with a flow-through

\, cell. These parameters were collected during well purging, as part of the groundwater
)
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stabilization monitoring perfonned prior to sampling. Groundwater was analyzed for other

general chemistry parameters such as N03 and S03 (in the laboratory by EPA Method 300.0),

sulfide (in the laboratory by EPA Method 376.2), alkalinity (in the laboratory by EPA

Method 310.1), and Fe2+ (in the field by Hach Method 8051). All obtained parameters provided

important infonnation as to the feasibility and progress of biodegradation.

Field measurements and the results of field analyses are included in Appendix I, "Field Sample

Collection Logs". All groundwater chemistry data are summarized in Appendix C,

"Groundwater Analyses Data Summary Table for the Treatment Area" and presented graphically

in the figures of Appendix F, "Chemical Data Graphs." Original analytical reports for the

laboratory analyses are presented in Appendix G, "Laboratory Analytical Reports."

6.1.2.1 pH

The pH of the aquifer in treatment area decreased by 0.55 standard units (SU) from the average

7.65 SU to about 7.10 SU during Stage 1. The highest pH was measured in well EWOlA

(8.0 SU) during baseline sampling and the lowest pH was measured in well MW54A (6.6 SU) in

a middle of Stage 1.

By the end of Stage 2, average pH increased in the treatment area by 0.38 SU to approximately

7.48SU.

Appendix F, Figure Fl illustrates pH measurements in treatment area wells.

The pH of the aquifer remained near neutral throughout the pilot study, well within the range that

is favorable to biodegradation.

6.1.2.2 Specific Conductance

The SC of groundwater in the TS area increased (wells EWOlA, MW53A, and IWOlA) during

the study following the increase in solubility of inorganics such as Fe. The SC fluctuated but

remained relatively unchanged by the end of Stage 1 in wells MW54A and MW56A. The lowest
SC (0.46 milliSiemens per centimeter [mS/cm]) was measured in well IW02A during the
sampling in the beginning of Stage 1 and the highest SC (18.5 mS/cm) was measured in well

MW54A toward the middle of Stage 1. However, the overall highest SC was measured in the

deeper aquifer well MW56A where it fluctuated between 17 to 20 mS/cm.

The SC of the groundwater remained relatively unchanged in the TS area during Stage 2 though

decreasing slightly in all wells (with the exception of MW56A) right after the start of 02

injection.

Appendix F, Figure F2 illustrates SC measurements in treatment area wells.
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6.1.2.3 Temperature

The rate of increase of the microorganism population can be affected by temperature. Microbial
growth rates are reduced by low temperature and increased by higher temperature. In addition,
microbial metabolism may slightly increase temperature. During the TS, the groundwater
temperature remained favorable for microorganism growth. The highest temperature
(18.5 degrees Celsius rCD was measured in well MW54A in the middle of Stage 1 and the
lowest temperature (I4.2°C) was measured in well EWOIA during the background sampling for
Stage 1. On average, groundwater temperature increased by I.5°C following the seasonal change
in air temperature. Groundwater temperature decreased slightly during Stage 2 returning close to
the pre-system operation background values. The change in temperature may be attributed to
seasonal changes. Since groundwater is extracted and reinjected, air temperature will affect the
groundwater temperature.

Appendix F, Figure F3 illustrates temperature measurements in treatment area wells.

6.1.2.4 Dissolved Oxygen
Establishment of substantially reducing anaerobic conditions is essential for the reductive
dechlorination of the chlorinated ethenes. Initial DO concentration in the groundwater indicated
aerobic conditions with the highest measurement of lOA mg/L (well EWOIA). Following the

'\ substrate injection, DO concentration in treatment area decreased rapidly (less than 30 days) to
) less than 1 mg/L indicating the establishment of anaerobic conditions.

Following the beginning of O2 injection (Stage 2) DO concentrations increased significantly,
reaching up to 43.1 mg/L in well MW54A, and remain high by the end of Stage 2. DO values
remained unchanged in well MW56A.

A detailed discussion of DO values, including measurements in monitoring point (MP) wells, is
presented in Sections 7.1.1.1 and 7.2.1.1.

Appendix F, Figure F4 illustrates DO measurements in treatment area wells.

6.1.2.5 ORP

ORP is an important water chemistry parameter, providing a measurement of the oxidizing or
reducing nature of the water. Groundwater exhibiting ORP values greater than -50 mV are not
favorable to reductive dechlorination of chlorinated ethene and complete reductive
dechlorination to ethene can only be achieved under highly reducing conditions
(ORP ~ -240 mv).

As with oxygen the ORP decreased dramatically after the introduction of the substrate (sodium
lactate). Prior to the beginning of Stage 1 the ORP values were in the range of -7 to +53 mV
(with the highest ORP value in well EWOIA). Upon injection of the substrate, the ORP values
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Appendix F, Figure F4 illustrates DO measurements in treatment area wells.
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reducing nature of the water. Groundwater exhibiting ORP values greater than -50 mV are not
favorable to reductive dechlorination of chlorinated ethene and complete reductive
dechlorination to ethene can only be achieved under highly reducing conditions
(ORP ~ -240 mv).

As with oxygen the ORP decreased dramatically after the introduction of the substrate (sodium
lactate). Prior to the beginning of Stage 1 the ORP values were in the range of -7 to +53 mV
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Appendix F, Figure F4 illustrates DO measurements in treatment area wells.
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ORP is an important water chemistry parameter, providing a measurement of the oxidizing or
reducing nature of the water. Groundwater exhibiting ORP values greater than -50 mV are not
favorable to reductive dechlorination of chlorinated ethene and complete reductive
dechlorination to ethene can only be achieved under highly reducing conditions
(ORP ~ -240 mv).

As with oxygen the ORP decreased dramatically after the introduction of the substrate (sodium
lactate). Prior to the beginning of Stage 1 the ORP values were in the range of -7 to +53 mV
(with the highest ORP value in well EWOIA). Upon injection of the substrate, the ORP values

C:\lWIlfproIEMAC'Hunters PointWAV004.{)31-HJf\TexfINAVOO4'{)31-H.doc
11.23.05 6-3 Document Control Number NAVOO4 -<XJ1-H

Revision Final- November23, 2005

.j

Shaw Environmental, Inc.

6.1.2.3 Temperature

The rate of increase of the microorganism population can be affected by temperature. Microbial
growth rates are reduced by low temperature and increased by higher temperature. In addition,
microbial metabolism may slightly increase temperature. During the TS, the groundwater
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in air temperature. Groundwater temperature decreased slightly during Stage 2 returning close to
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seasonal changes. Since groundwater is extracted and reinjected, air temperature will affect the
groundwater temperature.
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aerobic conditions with the highest measurement of lOA mg/L (well EWOIA). Following the

'\ substrate injection, DO concentration in treatment area decreased rapidly (less than 30 days) to
) less than 1 mg/L indicating the establishment of anaerobic conditions.
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Appendix F, Figure F4 illustrates DO measurements in treatment area wells.
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ORP is an important water chemistry parameter, providing a measurement of the oxidizing or
reducing nature of the water. Groundwater exhibiting ORP values greater than -50 mV are not
favorable to reductive dechlorination of chlorinated ethene and complete reductive
dechlorination to ethene can only be achieved under highly reducing conditions
(ORP ~ -240 mv).

As with oxygen the ORP decreased dramatically after the introduction of the substrate (sodium
lactate). Prior to the beginning of Stage 1 the ORP values were in the range of -7 to +53 mV
(with the highest ORP value in well EWOIA). Upon injection of the substrate, the ORP values
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growth rates are reduced by low temperature and increased by higher temperature. In addition,
microbial metabolism may slightly increase temperature. During the TS, the groundwater
temperature remained favorable for microorganism growth. The highest temperature
(18.5 degrees Celsius rCD was measured in well MW54A in the middle of Stage 1 and the
lowest temperature (I4.2°C) was measured in well EWOIA during the background sampling for
Stage 1. On average, groundwater temperature increased by I.5°C following the seasonal change
in air temperature. Groundwater temperature decreased slightly during Stage 2 returning close to
the pre-system operation background values. The change in temperature may be attributed to
seasonal changes. Since groundwater is extracted and reinjected, air temperature will affect the
groundwater temperature.

Appendix F, Figure F3 illustrates temperature measurements in treatment area wells.

6.1.2.4 Dissolved Oxygen
Establishment of substantially reducing anaerobic conditions is essential for the reductive
dechlorination of the chlorinated ethenes. Initial DO concentration in the groundwater indicated
aerobic conditions with the highest measurement of lOA mg/L (well EWOIA). Following the

'\ substrate injection, DO concentration in treatment area decreased rapidly (less than 30 days) to
) less than 1 mg/L indicating the establishment of anaerobic conditions.

Following the beginning of O2 injection (Stage 2) DO concentrations increased significantly,
reaching up to 43.1 mg/L in well MW54A, and remain high by the end of Stage 2. DO values
remained unchanged in well MW56A.

A detailed discussion of DO values, including measurements in monitoring point (MP) wells, is
presented in Sections 7.1.1.1 and 7.2.1.1.

Appendix F, Figure F4 illustrates DO measurements in treatment area wells.

6.1.2.5 ORP

ORP is an important water chemistry parameter, providing a measurement of the oxidizing or
reducing nature of the water. Groundwater exhibiting ORP values greater than -50 mV are not
favorable to reductive dechlorination of chlorinated ethene and complete reductive
dechlorination to ethene can only be achieved under highly reducing conditions
(ORP ~ -240 mv).

As with oxygen the ORP decreased dramatically after the introduction of the substrate (sodium
lactate). Prior to the beginning of Stage 1 the ORP values were in the range of -7 to +53 mV
(with the highest ORP value in well EWOIA). Upon injection of the substrate, the ORP values
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plunged to as low as -326 mV (well EW01A). The ORP remained low during the anaerobic

stage.

Following Oz injection (Stage 2) ORP increased significantly, reaching up to 128 mV in well

MW54A, and remained high by the end of Stage 2. ORP values remained unchanged in well

MW56A.

High variability in ORP values have been observed in all applications. There are many factors
influencing ORP in groundwater, including advection, bacterial activity, stage of degradation of

chlorinated organics, and temperature. Sampling variability is also an important factor.
Groundwater in the treatment area can slow the ORP sensor response, which was observed due

to ferrous sulfide specks settling on the sensor. Another factor contributing to the variability was

the ORP sensor calibration, performed only at +235 - +250 mY, yet the instrument was used to

measure high negative ORP.

A detailed discussion of ORP values, including measurements in MP wells, is presented in

Sections 7.1.1.1 and 7.2.1.2.

Appendix F, Figure F5 illustrates ORP measurements in treatment area wells.

6.1.2.6 Nitrate

N03 was detected at low concentrations (up to 8.9 mgIL, well MW54A) with the higher values in
the deeper aquifer (up to 21.6 mgIL in well MW56A). The low concentration of N03 in
groundwater is favorable for anaerobic biodegradation of the chlorinated ethenes. The results of

N03 analyses are presented in Appendix C.

6.1.2.7 Ferrous Iron
All Fez+ analyses were conducted at the field office using a Hach DR 820 portable colorimeter.

No Fez+ was observed in the background samples collected prior to system startup. Subsequent

to substrate injection, a significant increase in Fez
+ was observed in wells in tre treatment area.

The presence of Fe2+ is evidence that microbial activity has proceeded through Fe reducing

conditions. The highest Fez
+ value (16.5 mg/L) was detected in well MW54A in the middle of

Stage 1.

A detailed discussion of Fez+ results is presented in Sections 7.1.1.4 and 7.2.1.5.

The Fe2+ concentration graph is shown on (Appendix F, Figure F6).

6.1.2.8 Sulfate and Sulfide
Background S04 concentrations in the TS area groundwater were not high. They ranged from 67

t0147 mg/L in the shallower wells and it was 362 mg/L in deeper (MW56A) well.
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plunged to as low as -326 mV (well EW01A). The ORP remained low during the anaerobic

stage.

Following Oz injection (Stage 2) ORP increased significantly, reaching up to 128 mV in well

MW54A, and remained high by the end of Stage 2. ORP values remained unchanged in well

MW56A.

High variability in ORP values have been observed in all applications. There are many factors
influencing ORP in groundwater, including advection, bacterial activity, stage of degradation of

chlorinated organics, and temperature. Sampling variability is also an important factor.
Groundwater in the treatment area can slow the ORP sensor response, which was observed due

to ferrous sulfide specks settling on the sensor. Another factor contributing to the variability was

the ORP sensor calibration, performed only at +235 - +250 mY, yet the instrument was used to

measure high negative ORP.

A detailed discussion of ORP values, including measurements in MP wells, is presented in

Sections 7.1.1.1 and 7.2.1.2.

Appendix F, Figure F5 illustrates ORP measurements in treatment area wells.

6.1.2.6 Nitrate

N03 was detected at low concentrations (up to 8.9 mgIL, well MW54A) with the higher values in
the deeper aquifer (up to 21.6 mgIL in well MW56A). The low concentration of N03 in
groundwater is favorable for anaerobic biodegradation of the chlorinated ethenes. The results of

N03 analyses are presented in Appendix C.

6.1.2.7 Ferrous Iron
All Fez+ analyses were conducted at the field office using a Hach DR 820 portable colorimeter.

No Fez+ was observed in the background samples collected prior to system startup. Subsequent

to substrate injection, a significant increase in Fez
+ was observed in wells in tre treatment area.

The presence of Fe2+ is evidence that microbial activity has proceeded through Fe reducing

conditions. The highest Fez
+ value (16.5 mg/L) was detected in well MW54A in the middle of

Stage 1.

A detailed discussion of Fez+ results is presented in Sections 7.1.1.4 and 7.2.1.5.

The Fe2+ concentration graph is shown on (Appendix F, Figure F6).

6.1.2.8 Sulfate and Sulfide
Background S04 concentrations in the TS area groundwater were not high. They ranged from 67

t0147 mg/L in the shallower wells and it was 362 mg/L in deeper (MW56A) well.
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plunged to as low as -326 mV (well EW01A). The ORP remained low during the anaerobic

stage.

Following Oz injection (Stage 2) ORP increased significantly, reaching up to 128 mV in well

MW54A, and remained high by the end of Stage 2. ORP values remained unchanged in well

MW56A.

High variability in ORP values have been observed in all applications. There are many factors
influencing ORP in groundwater, including advection, bacterial activity, stage of degradation of

chlorinated organics, and temperature. Sampling variability is also an important factor.
Groundwater in the treatment area can slow the ORP sensor response, which was observed due

to ferrous sulfide specks settling on the sensor. Another factor contributing to the variability was

the ORP sensor calibration, performed only at +235 - +250 mY, yet the instrument was used to

measure high negative ORP.

A detailed discussion of ORP values, including measurements in MP wells, is presented in

Sections 7.1.1.1 and 7.2.1.2.

Appendix F, Figure F5 illustrates ORP measurements in treatment area wells.

6.1.2.6 Nitrate

N03 was detected at low concentrations (up to 8.9 mgIL, well MW54A) with the higher values in
the deeper aquifer (up to 21.6 mgIL in well MW56A). The low concentration of N03 in
groundwater is favorable for anaerobic biodegradation of the chlorinated ethenes. The results of

N03 analyses are presented in Appendix C.

6.1.2.7 Ferrous Iron
All Fez+ analyses were conducted at the field office using a Hach DR 820 portable colorimeter.

No Fez+ was observed in the background samples collected prior to system startup. Subsequent

to substrate injection, a significant increase in Fez
+ was observed in wells in tre treatment area.

The presence of Fe2+ is evidence that microbial activity has proceeded through Fe reducing

conditions. The highest Fez
+ value (16.5 mg/L) was detected in well MW54A in the middle of

Stage 1.

A detailed discussion of Fez+ results is presented in Sections 7.1.1.4 and 7.2.1.5.

The Fe2+ concentration graph is shown on (Appendix F, Figure F6).

6.1.2.8 Sulfate and Sulfide
Background S04 concentrations in the TS area groundwater were not high. They ranged from 67

t0147 mg/L in the shallower wells and it was 362 mg/L in deeper (MW56A) well.
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plunged to as low as -326 mV (well EW01A). The ORP remained low during the anaerobic

stage.

Following Oz injection (Stage 2) ORP increased significantly, reaching up to 128 mV in well

MW54A, and remained high by the end of Stage 2. ORP values remained unchanged in well

MW56A.

High variability in ORP values have been observed in all applications. There are many factors
influencing ORP in groundwater, including advection, bacterial activity, stage of degradation of

chlorinated organics, and temperature. Sampling variability is also an important factor.
Groundwater in the treatment area can slow the ORP sensor response, which was observed due

to ferrous sulfide specks settling on the sensor. Another factor contributing to the variability was

the ORP sensor calibration, performed only at +235 - +250 mY, yet the instrument was used to

measure high negative ORP.

A detailed discussion of ORP values, including measurements in MP wells, is presented in

Sections 7.1.1.1 and 7.2.1.2.

Appendix F, Figure F5 illustrates ORP measurements in treatment area wells.

6.1.2.6 Nitrate

N03 was detected at low concentrations (up to 8.9 mgIL, well MW54A) with the higher values in
the deeper aquifer (up to 21.6 mgIL in well MW56A). The low concentration of N03 in
groundwater is favorable for anaerobic biodegradation of the chlorinated ethenes. The results of

N03 analyses are presented in Appendix C.

6.1.2.7 Ferrous Iron
All Fez+ analyses were conducted at the field office using a Hach DR 820 portable colorimeter.

No Fez+ was observed in the background samples collected prior to system startup. Subsequent

to substrate injection, a significant increase in Fez
+ was observed in wells in tre treatment area.

The presence of Fe2+ is evidence that microbial activity has proceeded through Fe reducing

conditions. The highest Fez
+ value (16.5 mg/L) was detected in well MW54A in the middle of

Stage 1.

A detailed discussion of Fez+ results is presented in Sections 7.1.1.4 and 7.2.1.5.

The Fe2+ concentration graph is shown on (Appendix F, Figure F6).

6.1.2.8 Sulfate and Sulfide
Background S04 concentrations in the TS area groundwater were not high. They ranged from 67

t0147 mg/L in the shallower wells and it was 362 mg/L in deeper (MW56A) well.
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plunged to as low as -326 mV (well EW01A). The ORP remained low during the anaerobic

stage.

Following Oz injection (Stage 2) ORP increased significantly, reaching up to 128 mV in well

MW54A, and remained high by the end of Stage 2. ORP values remained unchanged in well

MW56A.

High variability in ORP values have been observed in all applications. There are many factors
influencing ORP in groundwater, including advection, bacterial activity, stage of degradation of

chlorinated organics, and temperature. Sampling variability is also an important factor.
Groundwater in the treatment area can slow the ORP sensor response, which was observed due

to ferrous sulfide specks settling on the sensor. Another factor contributing to the variability was

the ORP sensor calibration, performed only at +235 - +250 mY, yet the instrument was used to

measure high negative ORP.

A detailed discussion of ORP values, including measurements in MP wells, is presented in

Sections 7.1.1.1 and 7.2.1.2.

Appendix F, Figure F5 illustrates ORP measurements in treatment area wells.

6.1.2.6 Nitrate

N03 was detected at low concentrations (up to 8.9 mgIL, well MW54A) with the higher values in
the deeper aquifer (up to 21.6 mgIL in well MW56A). The low concentration of N03 in
groundwater is favorable for anaerobic biodegradation of the chlorinated ethenes. The results of

N03 analyses are presented in Appendix C.

6.1.2.7 Ferrous Iron
All Fez+ analyses were conducted at the field office using a Hach DR 820 portable colorimeter.

No Fez+ was observed in the background samples collected prior to system startup. Subsequent

to substrate injection, a significant increase in Fez
+ was observed in wells in tre treatment area.

The presence of Fe2+ is evidence that microbial activity has proceeded through Fe reducing

conditions. The highest Fez
+ value (16.5 mg/L) was detected in well MW54A in the middle of

Stage 1.

A detailed discussion of Fez+ results is presented in Sections 7.1.1.4 and 7.2.1.5.

The Fe2+ concentration graph is shown on (Appendix F, Figure F6).

6.1.2.8 Sulfate and Sulfide
Background S04 concentrations in the TS area groundwater were not high. They ranged from 67

t0147 mg/L in the shallower wells and it was 362 mg/L in deeper (MW56A) well.
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\ Upon introduction of the substrate, the S04 was utilized by the microorganisms thereby
\ j producing sulfide. Nearly all the S04 in groundwater was reduced below method detection

limits to sulfide. Sulfide may be in the form of solid ferrous sulfide or as hydrogen sulfide gas.
No substantial odor indicative of sulfide gas was observed during sampling events. However the
correspondence between S04 and sulfide concentrations is clearly noted on (Appendix F,
Figure F7) where the graph for well MW53A is displayed as an example.

Generally, the reduction of 804 to sulfide occurs at an ORP value of approximately -240 mY.

Appendix F, Figure F8 illustrates the applicability of this general concept to treatment area with
an example of the 804 ORP correspondence for wells MW53A and MW54A. Due to the
interference from other ions, 804 analyses by the ion scan method tend to have elevated
reporting limits. Data points in the 25-50 mgIL range on the graph may actually have been
reported as non-detected values but are plotted as a half of the reporting limit to reduce the noise
associated with analytical reporting at or near the reporting limit. Because the data are used
primarily to indicate establishment of sulfate reducing conditions, no additional evaluation of the
sulfate data is necessary for this investigation.

A detailed discussion of S04 results is presented in Sections 7.1.1.5 and 7.2.1.6.

804 concentration graphs for all treatment area wells are shown on (Appendix F, Figure F9).
'j The establishment of S04 reducing conditions created an environment favorable for the
)

anaerobic biodegradation of the less oxidized chlorinated ethenes including TCE and DCE.

6.1.3 Volatile Organic Acids and Alkalinity
Volatile organic acids, or otherwise known as metabolic acids, are necessary for ISB to proceed
efficiently. VOAs were quantified in the laboratory.

6.1.3.1 Volatile Organic Acids
The microorganisms degrade sodium lactate to acetic and propionic acids (also called acetate and
propionate) in a ermentation reaction. The fermentation of lactate and propionate produce
hydrogen ions that are utilized in the reduction of the chlorinated ethenes. The concentration of
these VOAs was monitored during the TS to ensure the availability of substrate to lIomote
biodegradation. VOAs were not detected in treatment area wells prior to substrate injection.

The biodegradation of the chlorinated ethenes is expected to continue as long as these
hydrogen-donating compounds Qactate and propiomte) are present in the aquifer. The main
VOA, propionic acid, has been detected in treatment area wells at concentrations up to 520 mgIL
in well MW53A. Though the highest VOA concentration was detected in well MW54A
following direct lactate injection in this well (1,600 mg/L ofpropionic acid).
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limits to sulfide. Sulfide may be in the form of solid ferrous sulfide or as hydrogen sulfide gas.
No substantial odor indicative of sulfide gas was observed during sampling events. However the
correspondence between S04 and sulfide concentrations is clearly noted on (Appendix F,
Figure F7) where the graph for well MW53A is displayed as an example.

Generally, the reduction of 804 to sulfide occurs at an ORP value of approximately -240 mY.

Appendix F, Figure F8 illustrates the applicability of this general concept to treatment area with
an example of the 804 ORP correspondence for wells MW53A and MW54A. Due to the
interference from other ions, 804 analyses by the ion scan method tend to have elevated
reporting limits. Data points in the 25-50 mgIL range on the graph may actually have been
reported as non-detected values but are plotted as a half of the reporting limit to reduce the noise
associated with analytical reporting at or near the reporting limit. Because the data are used
primarily to indicate establishment of sulfate reducing conditions, no additional evaluation of the
sulfate data is necessary for this investigation.

A detailed discussion of S04 results is presented in Sections 7.1.1.5 and 7.2.1.6.

804 concentration graphs for all treatment area wells are shown on (Appendix F, Figure F9).
'j The establishment of S04 reducing conditions created an environment favorable for the
)

anaerobic biodegradation of the less oxidized chlorinated ethenes including TCE and DCE.

6.1.3 Volatile Organic Acids and Alkalinity
Volatile organic acids, or otherwise known as metabolic acids, are necessary for ISB to proceed
efficiently. VOAs were quantified in the laboratory.

6.1.3.1 Volatile Organic Acids
The microorganisms degrade sodium lactate to acetic and propionic acids (also called acetate and
propionate) in a ermentation reaction. The fermentation of lactate and propionate produce
hydrogen ions that are utilized in the reduction of the chlorinated ethenes. The concentration of
these VOAs was monitored during the TS to ensure the availability of substrate to lIomote
biodegradation. VOAs were not detected in treatment area wells prior to substrate injection.

The biodegradation of the chlorinated ethenes is expected to continue as long as these
hydrogen-donating compounds Qactate and propiomte) are present in the aquifer. The main
VOA, propionic acid, has been detected in treatment area wells at concentrations up to 520 mgIL
in well MW53A. Though the highest VOA concentration was detected in well MW54A
following direct lactate injection in this well (1,600 mg/L ofpropionic acid).
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limits to sulfide. Sulfide may be in the form of solid ferrous sulfide or as hydrogen sulfide gas.
No substantial odor indicative of sulfide gas was observed during sampling events. However the
correspondence between S04 and sulfide concentrations is clearly noted on (Appendix F,
Figure F7) where the graph for well MW53A is displayed as an example.

Generally, the reduction of 804 to sulfide occurs at an ORP value of approximately -240 mY.

Appendix F, Figure F8 illustrates the applicability of this general concept to treatment area with
an example of the 804 ORP correspondence for wells MW53A and MW54A. Due to the
interference from other ions, 804 analyses by the ion scan method tend to have elevated
reporting limits. Data points in the 25-50 mgIL range on the graph may actually have been
reported as non-detected values but are plotted as a half of the reporting limit to reduce the noise
associated with analytical reporting at or near the reporting limit. Because the data are used
primarily to indicate establishment of sulfate reducing conditions, no additional evaluation of the
sulfate data is necessary for this investigation.
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The presence of propionic acid in the wells indicated that a hydrogen source was available for
biodegradation of the chlorinated ethenes (see Appendix F, Figure FlO).

Propionic acid was consumed by the bacteria by the end of Stage ~ except in groundwater
around well MW54A where it was present at the beginning of Stage 2 (the next analysis was
performed at the end of Stage 2 and indicated no remaining propionic acid).

6.1.3.2 Alkalinity
Alkalinity is the quantitative capacity of water to neutralize an acid; that is, the measure of how
much acid can be added to a liquid without causing a significant change in pH. Alkalinity is not
the same as pH because water does not have to be strongly basic (high pH) to have high
alkalinity.

Total alkalinity values in the TS area groundwater prior to the start up ranged from 231 mgIL in
well EW01A to 633 mgIL in well MW53A. Total alkalinity increased after the substrate

injection began reaching 1,130 mgIL in well MW53A on Day 40. The highest total alkalinity
value (1,420 mgIL) was detected in wells MW54A and EWOIA two and a half weeks after
lactate injection into well MW54A. By the end of Stage 2 total alkalinity concentration was
similar in all treatment area well at 700-800 mg/L. Total alkalinity concentration graphs for all
treatment area wells are shown on (Appendix F, Figure Fl1).

Similar to the Treasure Island ISB pilot study there is a correspondence between alkalinity and
VOA values. The gope value is close to the one established at Treasure Isnnd although
correlation between total alkalinity and propionate (see Appendix F, Figure F12) is not high.

6.1.4 Total Organic Carbon
Just a small amount of TOe was present in groundwater and available to the bacteria prior to
beginning of the TS. TOe concentration ranged from 6.8 mgIL in well IW02A to 109 mg/L in

well MW54A. After the lactate injection TOe concentration increased greatly reaching
457 mgIL in well MW53A on Day 40. TOe concentration was even higher (873 mgIL) in well
MW54A right after lactate injection into this well. Organic carbon was continually utilized by
the bacteria during Stage I and as expected, the concentration of organic carbon decreased
during the TS. By the end of Stage I, Toe concentration reached baseline levels in the
treatment area wells, except well MW54A where it was still in the 300-400 mgIL range.

Utilization of the remaining TOe continued during Stage 2. TOe was still detected in the
groundwater ofwell EWOIA at 100 mgIL by the end of Stage 2.

The TOe concentration graph is shown on (Appendix F, Figure F13).
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the bacteria during Stage I and as expected, the concentration of organic carbon decreased
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treatment area wells, except well MW54A where it was still in the 300-400 mgIL range.

Utilization of the remaining TOe continued during Stage 2. TOe was still detected in the
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value (1,420 mgIL) was detected in wells MW54A and EWOIA two and a half weeks after
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Utilization of the remaining TOe continued during Stage 2. TOe was still detected in the
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well MW54A. After the lactate injection TOe concentration increased greatly reaching
457 mgIL in well MW53A on Day 40. TOe concentration was even higher (873 mgIL) in well
MW54A right after lactate injection into this well. Organic carbon was continually utilized by
the bacteria during Stage I and as expected, the concentration of organic carbon decreased
during the TS. By the end of Stage I, Toe concentration reached baseline levels in the
treatment area wells, except well MW54A where it was still in the 300-400 mgIL range.

Utilization of the remaining TOe continued during Stage 2. TOe was still detected in the
groundwater ofwell EWOIA at 100 mgIL by the end of Stage 2.

The TOe concentration graph is shown on (Appendix F, Figure F13).

C:\lWIdproIEMAC'Hunters PointWAV004-031-HffiTexflNAV004-031-H.doc
11.23.05 6-6 Document Control Number NAV004 -031-H

Revision Fin.{- November23, 2005

"\

./

./

)

Shaw Environmental, Inc.

The presence of propionic acid in the wells indicated that a hydrogen source was available for
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VOA values. The gope value is close to the one established at Treasure Isnnd although
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well MW54A. After the lactate injection TOe concentration increased greatly reaching
457 mgIL in well MW53A on Day 40. TOe concentration was even higher (873 mgIL) in well
MW54A right after lactate injection into this well. Organic carbon was continually utilized by
the bacteria during Stage I and as expected, the concentration of organic carbon decreased
during the TS. By the end of Stage I, Toe concentration reached baseline levels in the
treatment area wells, except well MW54A where it was still in the 300-400 mgIL range.

Utilization of the remaining TOe continued during Stage 2. TOe was still detected in the
groundwater ofwell EWOIA at 100 mgIL by the end of Stage 2.
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6.1.5 Volatile Chlorinated Solvents
6.1.5.1 Chlorinated Ethenes
Reduction of chlorinated ethenes in the TS area groundwater progressed with different
efficiencies in different parts of the treatment area. It took an approximately 3 months from the
beginning of substrate injection to reduce most of the chlorinated ethenes around injection well
IW02A and the well closest to it (MW53A). Chlorinated ethene reduction progressed differently
in the other wells. The chlorinated ethene reduction is discussed in detail in Section 7.1.2.1.

Concentrations of chlorinated ethenes and ethene are graphed for each well on (Appendix F,
Figures F14 through F18), and their molar concentrations on (Appendix F, Figures F19 through
F23 [for Stage 1 only]) and on (Appendix F, Figures F24 through F28).

6.1.5.2 Chlorinated Ethanes
1,2-DCA was detected in all treatment area wells during the baseline sampling. 1,2-DCA
concentration in groundwater was reduced around wells IW02A, MW53A, and EW01A in 3 to
5 months. The 1,2-DCA reduction is discussed in details in Section7.1.2.3.

Concentration of 1,2-DCA are graphed for each well on (Appendix F, Figures F29 and F30).

6.1.6 Dissolved Gasses
6.1.6.1 Ethene and Ethane
Ethene and ethane are the products of reductive dechlorination. Ethene is generated during

reductive dechlorination when VC loses its only chlorine atom. Groundwater was analyzed for
ethene throughout the pilot study to confIrm that VC is really being dechlorinated and not
decreasing by some other mechanism, such as evaporation

In three of the treatment area wells (IW02A, MW53A, and EW01A) signifIcant rise in ethene
concentration occurred when the VC concentration reached its maximum. In each of these wells
ethene concentration peaked approximately 30 days after the VC concentration reached its
maximum, with the highest value of ethene being 2,600 micrograms per liter (~g/L) detected in
injection well IW01A (although ethene had another peak at 4,100 ~g/L in this well at the end of
Stage 1). Production of ethene is a strong indication that the bacteria at 005 can dechlorinate
VC, thereby completing total dechlorination of PCE.

Ethane was detected in treatment area wells, mostly within wells IW02A and MW53A. The
highest concentration of ethane being 210 ~glL, detected in well MW53A around the midpoint
of Stage 1.

Concentrations of ethene and ethane (ethane only on molar concentration fIgures) are graphed
'; for each well on (Appendix F, Figures F14 through F28).
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Ethene and ethane are the products of reductive dechlorination. Ethene is generated during

reductive dechlorination when VC loses its only chlorine atom. Groundwater was analyzed for
ethene throughout the pilot study to confIrm that VC is really being dechlorinated and not
decreasing by some other mechanism, such as evaporation

In three of the treatment area wells (IW02A, MW53A, and EW01A) signifIcant rise in ethene
concentration occurred when the VC concentration reached its maximum. In each of these wells
ethene concentration peaked approximately 30 days after the VC concentration reached its
maximum, with the highest value of ethene being 2,600 micrograms per liter (~g/L) detected in
injection well IW01A (although ethene had another peak at 4,100 ~g/L in this well at the end of
Stage 1). Production of ethene is a strong indication that the bacteria at 005 can dechlorinate
VC, thereby completing total dechlorination of PCE.

Ethane was detected in treatment area wells, mostly within wells IW02A and MW53A. The
highest concentration of ethane being 210 ~glL, detected in well MW53A around the midpoint
of Stage 1.

Concentrations of ethene and ethane (ethane only on molar concentration fIgures) are graphed
'; for each well on (Appendix F, Figures F14 through F28).
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6.1.5 Volatile Chlorinated Solvents
6.1.5.1 Chlorinated Ethenes
Reduction of chlorinated ethenes in the TS area groundwater progressed with different
efficiencies in different parts of the treatment area. It took an approximately 3 months from the
beginning of substrate injection to reduce most of the chlorinated ethenes around injection well
IW02A and the well closest to it (MW53A). Chlorinated ethene reduction progressed differently
in the other wells. The chlorinated ethene reduction is discussed in detail in Section 7.1.2.1.

Concentrations of chlorinated ethenes and ethene are graphed for each well on (Appendix F,
Figures F14 through F18), and their molar concentrations on (Appendix F, Figures F19 through
F23 [for Stage 1 only]) and on (Appendix F, Figures F24 through F28).

6.1.5.2 Chlorinated Ethanes
1,2-DCA was detected in all treatment area wells during the baseline sampling. 1,2-DCA
concentration in groundwater was reduced around wells IW02A, MW53A, and EW01A in 3 to
5 months. The 1,2-DCA reduction is discussed in details in Section7.1.2.3.

Concentration of 1,2-DCA are graphed for each well on (Appendix F, Figures F29 and F30).

6.1.6 Dissolved Gasses
6.1.6.1 Ethene and Ethane
Ethene and ethane are the products of reductive dechlorination. Ethene is generated during

reductive dechlorination when VC loses its only chlorine atom. Groundwater was analyzed for
ethene throughout the pilot study to confIrm that VC is really being dechlorinated and not
decreasing by some other mechanism, such as evaporation

In three of the treatment area wells (IW02A, MW53A, and EW01A) signifIcant rise in ethene
concentration occurred when the VC concentration reached its maximum. In each of these wells
ethene concentration peaked approximately 30 days after the VC concentration reached its
maximum, with the highest value of ethene being 2,600 micrograms per liter (~g/L) detected in
injection well IW01A (although ethene had another peak at 4,100 ~g/L in this well at the end of
Stage 1). Production of ethene is a strong indication that the bacteria at 005 can dechlorinate
VC, thereby completing total dechlorination of PCE.

Ethane was detected in treatment area wells, mostly within wells IW02A and MW53A. The
highest concentration of ethane being 210 ~glL, detected in well MW53A around the midpoint
of Stage 1.

Concentrations of ethene and ethane (ethane only on molar concentration fIgures) are graphed
'; for each well on (Appendix F, Figures F14 through F28).
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6.1.5 Volatile Chlorinated Solvents
6.1.5.1 Chlorinated Ethenes
Reduction of chlorinated ethenes in the TS area groundwater progressed with different
efficiencies in different parts of the treatment area. It took an approximately 3 months from the
beginning of substrate injection to reduce most of the chlorinated ethenes around injection well
IW02A and the well closest to it (MW53A). Chlorinated ethene reduction progressed differently
in the other wells. The chlorinated ethene reduction is discussed in detail in Section 7.1.2.1.

Concentrations of chlorinated ethenes and ethene are graphed for each well on (Appendix F,
Figures F14 through F18), and their molar concentrations on (Appendix F, Figures F19 through
F23 [for Stage 1 only]) and on (Appendix F, Figures F24 through F28).

6.1.5.2 Chlorinated Ethanes
1,2-DCA was detected in all treatment area wells during the baseline sampling. 1,2-DCA
concentration in groundwater was reduced around wells IW02A, MW53A, and EW01A in 3 to
5 months. The 1,2-DCA reduction is discussed in details in Section7.1.2.3.

Concentration of 1,2-DCA are graphed for each well on (Appendix F, Figures F29 and F30).

6.1.6 Dissolved Gasses
6.1.6.1 Ethene and Ethane
Ethene and ethane are the products of reductive dechlorination. Ethene is generated during

reductive dechlorination when VC loses its only chlorine atom. Groundwater was analyzed for
ethene throughout the pilot study to confIrm that VC is really being dechlorinated and not
decreasing by some other mechanism, such as evaporation

In three of the treatment area wells (IW02A, MW53A, and EW01A) signifIcant rise in ethene
concentration occurred when the VC concentration reached its maximum. In each of these wells
ethene concentration peaked approximately 30 days after the VC concentration reached its
maximum, with the highest value of ethene being 2,600 micrograms per liter (~g/L) detected in
injection well IW01A (although ethene had another peak at 4,100 ~g/L in this well at the end of
Stage 1). Production of ethene is a strong indication that the bacteria at 005 can dechlorinate
VC, thereby completing total dechlorination of PCE.

Ethane was detected in treatment area wells, mostly within wells IW02A and MW53A. The
highest concentration of ethane being 210 ~glL, detected in well MW53A around the midpoint
of Stage 1.

Concentrations of ethene and ethane (ethane only on molar concentration fIgures) are graphed
'; for each well on (Appendix F, Figures F14 through F28).
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Discussion for ethene and ethane detections in wells MW54A am MW56A is presented in
Section 7.1.2.1.

6.1.6.2 Methane

Upon the depletion of S04, C02 may be used as an electron acceptor. Also, microbial organisms
may generate energy by fermentation. Both of these processes result in the production of C~ as
a metabolic byproduct. Some concentration of C~ was detected in all treatment area wells
during baseline sampling, up to 680 J.lg/L in well MW54A. The highest concentration of C~
was detected in well MW53A (16,000 J.lg/L) close to the end of Stage 1.

The concentration ofC~ is presented on (Appendix F, Figure F31).

6.1.7 Semivolatile Organics

6.1.7.1 Chlorinated Benzenes
Reduction of chlorinated benzenes in the TS area groundwater progressed with different
efficiencies within the different wells of the study area. Only a trace concentration of
trichlorobenzenes was detected in treatment area wells. DCBs were detected in all wells with the
highest concentration being 32,800 J.lg/L (1,2-DCB, well MW54A). It took approximately three

months from the beginning of substrate injection to reduce most of the 1,2-DCB around injection
'\ well !\V02A and the well closest to it (MW53A). The reduction of chlorinated benzenes
) progressed differently in the other wells and is discussed in details in Sections 7.1.2.2 and

7.2.2.1.

The concentrations of chlorinated benzenes are graphed for each well on Figures F32 through
F36, and their molar concentrations on Figures F37 through F41.

6.1.7.2 Diesel Range Organics

Diesel range organics (diesel) were detected in all treatment area wells during the baseline
sampling. Following the system startup diesel concentrations increased in all wells reaching
levels of 15,000 J.lg/L (MW53A) to 80,000 J.lg/L (MW54A). Indigenous Bacteria used diesel as
a food source consuming it faster during Stage 1 and slower during Stage 2. At tre end of
Stage 2 only a small concentration of diesel was detected in wells MW53A and IW02A (130 and
230 J.lg/L, respectively). High concentrations remain in wells EWOIA and MW54A.

The concentration of diesel in treatment area wells is presented on (Appendix F, Figures F42
through F46 [with diesel concentration on the right axis]).

6.1.7.3 Phenols

The following four phenol compounds were detected in treatment area wells EWOIA and
\ MW54A: phenol, 2,4-dimethylphenol, 3,4-methylphenol (m,p-Cresol), and 2-methylphenol
i
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Discussion for ethene and ethane detections in wells MW54A am MW56A is presented in
Section 7.1.2.1.

6.1.6.2 Methane

Upon the depletion of S04, C02 may be used as an electron acceptor. Also, microbial organisms
may generate energy by fermentation. Both of these processes result in the production of C~ as
a metabolic byproduct. Some concentration of C~ was detected in all treatment area wells
during baseline sampling, up to 680 J.lg/L in well MW54A. The highest concentration of C~
was detected in well MW53A (16,000 J.lg/L) close to the end of Stage 1.

The concentration ofC~ is presented on (Appendix F, Figure F31).

6.1.7 Semivolatile Organics

6.1.7.1 Chlorinated Benzenes
Reduction of chlorinated benzenes in the TS area groundwater progressed with different
efficiencies within the different wells of the study area. Only a trace concentration of
trichlorobenzenes was detected in treatment area wells. DCBs were detected in all wells with the
highest concentration being 32,800 J.lg/L (1,2-DCB, well MW54A). It took approximately three

months from the beginning of substrate injection to reduce most of the 1,2-DCB around injection
'\ well !\V02A and the well closest to it (MW53A). The reduction of chlorinated benzenes
) progressed differently in the other wells and is discussed in details in Sections 7.1.2.2 and

7.2.2.1.

The concentrations of chlorinated benzenes are graphed for each well on Figures F32 through
F36, and their molar concentrations on Figures F37 through F41.

6.1.7.2 Diesel Range Organics

Diesel range organics (diesel) were detected in all treatment area wells during the baseline
sampling. Following the system startup diesel concentrations increased in all wells reaching
levels of 15,000 J.lg/L (MW53A) to 80,000 J.lg/L (MW54A). Indigenous Bacteria used diesel as
a food source consuming it faster during Stage 1 and slower during Stage 2. At tre end of
Stage 2 only a small concentration of diesel was detected in wells MW53A and IW02A (130 and
230 J.lg/L, respectively). High concentrations remain in wells EWOIA and MW54A.

The concentration of diesel in treatment area wells is presented on (Appendix F, Figures F42
through F46 [with diesel concentration on the right axis]).

6.1.7.3 Phenols

The following four phenol compounds were detected in treatment area wells EWOIA and
\ MW54A: phenol, 2,4-dimethylphenol, 3,4-methylphenol (m,p-Cresol), and 2-methylphenol
i
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Discussion for ethene and ethane detections in wells MW54A am MW56A is presented in
Section 7.1.2.1.

6.1.6.2 Methane

Upon the depletion of S04, C02 may be used as an electron acceptor. Also, microbial organisms
may generate energy by fermentation. Both of these processes result in the production of C~ as
a metabolic byproduct. Some concentration of C~ was detected in all treatment area wells
during baseline sampling, up to 680 J.lg/L in well MW54A. The highest concentration of C~
was detected in well MW53A (16,000 J.lg/L) close to the end of Stage 1.

The concentration ofC~ is presented on (Appendix F, Figure F31).

6.1.7 Semivolatile Organics

6.1.7.1 Chlorinated Benzenes
Reduction of chlorinated benzenes in the TS area groundwater progressed with different
efficiencies within the different wells of the study area. Only a trace concentration of
trichlorobenzenes was detected in treatment area wells. DCBs were detected in all wells with the
highest concentration being 32,800 J.lg/L (1,2-DCB, well MW54A). It took approximately three

months from the beginning of substrate injection to reduce most of the 1,2-DCB around injection
'\ well !\V02A and the well closest to it (MW53A). The reduction of chlorinated benzenes
) progressed differently in the other wells and is discussed in details in Sections 7.1.2.2 and

7.2.2.1.

The concentrations of chlorinated benzenes are graphed for each well on Figures F32 through
F36, and their molar concentrations on Figures F37 through F41.

6.1.7.2 Diesel Range Organics

Diesel range organics (diesel) were detected in all treatment area wells during the baseline
sampling. Following the system startup diesel concentrations increased in all wells reaching
levels of 15,000 J.lg/L (MW53A) to 80,000 J.lg/L (MW54A). Indigenous Bacteria used diesel as
a food source consuming it faster during Stage 1 and slower during Stage 2. At tre end of
Stage 2 only a small concentration of diesel was detected in wells MW53A and IW02A (130 and
230 J.lg/L, respectively). High concentrations remain in wells EWOIA and MW54A.

The concentration of diesel in treatment area wells is presented on (Appendix F, Figures F42
through F46 [with diesel concentration on the right axis]).

6.1.7.3 Phenols

The following four phenol compounds were detected in treatment area wells EWOIA and
\ MW54A: phenol, 2,4-dimethylphenol, 3,4-methylphenol (m,p-Cresol), and 2-methylphenol
i
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Discussion for ethene and ethane detections in wells MW54A am MW56A is presented in
Section 7.1.2.1.

6.1.6.2 Methane

Upon the depletion of S04, C02 may be used as an electron acceptor. Also, microbial organisms
may generate energy by fermentation. Both of these processes result in the production of C~ as
a metabolic byproduct. Some concentration of C~ was detected in all treatment area wells
during baseline sampling, up to 680 J.lg/L in well MW54A. The highest concentration of C~
was detected in well MW53A (16,000 J.lg/L) close to the end of Stage 1.

The concentration ofC~ is presented on (Appendix F, Figure F31).

6.1.7 Semivolatile Organics

6.1.7.1 Chlorinated Benzenes
Reduction of chlorinated benzenes in the TS area groundwater progressed with different
efficiencies within the different wells of the study area. Only a trace concentration of
trichlorobenzenes was detected in treatment area wells. DCBs were detected in all wells with the
highest concentration being 32,800 J.lg/L (1,2-DCB, well MW54A). It took approximately three

months from the beginning of substrate injection to reduce most of the 1,2-DCB around injection
'\ well !\V02A and the well closest to it (MW53A). The reduction of chlorinated benzenes
) progressed differently in the other wells and is discussed in details in Sections 7.1.2.2 and

7.2.2.1.

The concentrations of chlorinated benzenes are graphed for each well on Figures F32 through
F36, and their molar concentrations on Figures F37 through F41.

6.1.7.2 Diesel Range Organics

Diesel range organics (diesel) were detected in all treatment area wells during the baseline
sampling. Following the system startup diesel concentrations increased in all wells reaching
levels of 15,000 J.lg/L (MW53A) to 80,000 J.lg/L (MW54A). Indigenous Bacteria used diesel as
a food source consuming it faster during Stage 1 and slower during Stage 2. At tre end of
Stage 2 only a small concentration of diesel was detected in wells MW53A and IW02A (130 and
230 J.lg/L, respectively). High concentrations remain in wells EWOIA and MW54A.

The concentration of diesel in treatment area wells is presented on (Appendix F, Figures F42
through F46 [with diesel concentration on the right axis]).

6.1.7.3 Phenols

The following four phenol compounds were detected in treatment area wells EWOIA and
\ MW54A: phenol, 2,4-dimethylphenol, 3,4-methylphenol (m,p-Cresol), and 2-methylphenol
i
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Discussion for ethene and ethane detections in wells MW54A am MW56A is presented in
Section 7.1.2.1.

6.1.6.2 Methane

Upon the depletion of S04, C02 may be used as an electron acceptor. Also, microbial organisms
may generate energy by fermentation. Both of these processes result in the production of C~ as
a metabolic byproduct. Some concentration of C~ was detected in all treatment area wells
during baseline sampling, up to 680 J.lg/L in well MW54A. The highest concentration of C~
was detected in well MW53A (16,000 J.lg/L) close to the end of Stage 1.

The concentration ofC~ is presented on (Appendix F, Figure F31).

6.1.7 Semivolatile Organics

6.1.7.1 Chlorinated Benzenes
Reduction of chlorinated benzenes in the TS area groundwater progressed with different
efficiencies within the different wells of the study area. Only a trace concentration of
trichlorobenzenes was detected in treatment area wells. DCBs were detected in all wells with the
highest concentration being 32,800 J.lg/L (1,2-DCB, well MW54A). It took approximately three

months from the beginning of substrate injection to reduce most of the 1,2-DCB around injection
'\ well !\V02A and the well closest to it (MW53A). The reduction of chlorinated benzenes
) progressed differently in the other wells and is discussed in details in Sections 7.1.2.2 and

7.2.2.1.

The concentrations of chlorinated benzenes are graphed for each well on Figures F32 through
F36, and their molar concentrations on Figures F37 through F41.

6.1.7.2 Diesel Range Organics

Diesel range organics (diesel) were detected in all treatment area wells during the baseline
sampling. Following the system startup diesel concentrations increased in all wells reaching
levels of 15,000 J.lg/L (MW53A) to 80,000 J.lg/L (MW54A). Indigenous Bacteria used diesel as
a food source consuming it faster during Stage 1 and slower during Stage 2. At tre end of
Stage 2 only a small concentration of diesel was detected in wells MW53A and IW02A (130 and
230 J.lg/L, respectively). High concentrations remain in wells EWOIA and MW54A.

The concentration of diesel in treatment area wells is presented on (Appendix F, Figures F42
through F46 [with diesel concentration on the right axis]).

6.1.7.3 Phenols

The following four phenol compounds were detected in treatment area wells EWOIA and
\ MW54A: phenol, 2,4-dimethylphenol, 3,4-methylphenol (m,p-Cresol), and 2-methylphenol
i
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(o-Cresol). Only a trace concentration of phenols were detected in other three treatment area

wells. The highest detected concentration of phenols was 4,610 Ilg/L of 2,4-dimethylphenol

(MW54A, background sampling).

It is possible for phenols to degrade aerobically. The discussion of phenols degradation during

Stage 2 is presented in Section 7.2.2.2 and the concentration of phenols in treatment area wells is

presented on (Appendix F, Figures F42 through F46 [with phenol concentration on the left axis]).

6.1.7.4 PCBs

No PCBs were detected in groundwater above the reporting limit. On several sampling

occasions a trace concentration of Aroclor-1260 was detected.

The results for Aroclor 1260 in treatment area wells are presented in Appendix C.

6.1.8 Dissolved Metals

During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test baseline conditions

were established prior to the beginning of Stage 1 and were measure again after the completion

of the Stage 1 and Stage 2. Baseline samples were not collected for metals from MW54A

because of the small amount of water collected during that event.

The metals that were evaluated include As, Cd Cr, Mn, and Hg. All groundwater samples for

metal analysis were collected using 0.45 micrometer (J.1ffi) filter.

Appendix F, Figures F47 through F49 present the change in dissolved As, Cd, Cr, Mn, and Hg

concentration;. Data reported in yellow indicates that the parameter was not detected at the

reporting limit shown in yellow. Data shown in brown indicates the estimated concentration of

the parameter at a concentration below the method detection limit. Data presented in black is the

detected concentration of that parameter.

6.1.8.1 Arsenic
The potential for As mobility was evaluated because the more reduced form or As (As3l is more

mobile than the more oxidized form (As5l. The creation of reducing conditions therefore could

result in higher dissolved phase As.

In general, the concentration of As is low. After the end of Stage 1 the concentration of As

increased in well EWOl (from 3.4 1lg!L to 28.6 1lg!L); however, the concentration of As in other
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(o-Cresol). Only a trace concentration of phenols were detected in other three treatment area

wells. The highest detected concentration of phenols was 4,610 Ilg/L of 2,4-dimethylphenol

(MW54A, background sampling).

It is possible for phenols to degrade aerobically. The discussion of phenols degradation during

Stage 2 is presented in Section 7.2.2.2 and the concentration of phenols in treatment area wells is

presented on (Appendix F, Figures F42 through F46 [with phenol concentration on the left axis]).

6.1.7.4 PCBs

No PCBs were detected in groundwater above the reporting limit. On several sampling

occasions a trace concentration of Aroclor-1260 was detected.

The results for Aroclor 1260 in treatment area wells are presented in Appendix C.

6.1.8 Dissolved Metals

During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test baseline conditions

were established prior to the beginning of Stage 1 and were measure again after the completion

of the Stage 1 and Stage 2. Baseline samples were not collected for metals from MW54A

because of the small amount of water collected during that event.

The metals that were evaluated include As, Cd Cr, Mn, and Hg. All groundwater samples for

metal analysis were collected using 0.45 micrometer (J.1ffi) filter.

Appendix F, Figures F47 through F49 present the change in dissolved As, Cd, Cr, Mn, and Hg

concentration;. Data reported in yellow indicates that the parameter was not detected at the

reporting limit shown in yellow. Data shown in brown indicates the estimated concentration of

the parameter at a concentration below the method detection limit. Data presented in black is the

detected concentration of that parameter.

6.1.8.1 Arsenic
The potential for As mobility was evaluated because the more reduced form or As (As3l is more

mobile than the more oxidized form (As5l. The creation of reducing conditions therefore could

result in higher dissolved phase As.

In general, the concentration of As is low. After the end of Stage 1 the concentration of As

increased in well EWOl (from 3.4 1lg!L to 28.6 1lg!L); however, the concentration of As in other
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(o-Cresol). Only a trace concentration of phenols were detected in other three treatment area

wells. The highest detected concentration of phenols was 4,610 Ilg/L of 2,4-dimethylphenol

(MW54A, background sampling).

It is possible for phenols to degrade aerobically. The discussion of phenols degradation during

Stage 2 is presented in Section 7.2.2.2 and the concentration of phenols in treatment area wells is

presented on (Appendix F, Figures F42 through F46 [with phenol concentration on the left axis]).

6.1.7.4 PCBs

No PCBs were detected in groundwater above the reporting limit. On several sampling

occasions a trace concentration of Aroclor-1260 was detected.

The results for Aroclor 1260 in treatment area wells are presented in Appendix C.

6.1.8 Dissolved Metals

During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test baseline conditions

were established prior to the beginning of Stage 1 and were measure again after the completion

of the Stage 1 and Stage 2. Baseline samples were not collected for metals from MW54A

because of the small amount of water collected during that event.

The metals that were evaluated include As, Cd Cr, Mn, and Hg. All groundwater samples for

metal analysis were collected using 0.45 micrometer (J.1ffi) filter.

Appendix F, Figures F47 through F49 present the change in dissolved As, Cd, Cr, Mn, and Hg

concentration;. Data reported in yellow indicates that the parameter was not detected at the

reporting limit shown in yellow. Data shown in brown indicates the estimated concentration of

the parameter at a concentration below the method detection limit. Data presented in black is the

detected concentration of that parameter.

6.1.8.1 Arsenic
The potential for As mobility was evaluated because the more reduced form or As (As3l is more

mobile than the more oxidized form (As5l. The creation of reducing conditions therefore could

result in higher dissolved phase As.

In general, the concentration of As is low. After the end of Stage 1 the concentration of As

increased in well EWOl (from 3.4 1lg!L to 28.6 1lg!L); however, the concentration of As in other
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(o-Cresol). Only a trace concentration of phenols were detected in other three treatment area

wells. The highest detected concentration of phenols was 4,610 Ilg/L of 2,4-dimethylphenol

(MW54A, background sampling).

It is possible for phenols to degrade aerobically. The discussion of phenols degradation during

Stage 2 is presented in Section 7.2.2.2 and the concentration of phenols in treatment area wells is

presented on (Appendix F, Figures F42 through F46 [with phenol concentration on the left axis]).

6.1.7.4 PCBs

No PCBs were detected in groundwater above the reporting limit. On several sampling

occasions a trace concentration of Aroclor-1260 was detected.

The results for Aroclor 1260 in treatment area wells are presented in Appendix C.

6.1.8 Dissolved Metals

During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test baseline conditions

were established prior to the beginning of Stage 1 and were measure again after the completion

of the Stage 1 and Stage 2. Baseline samples were not collected for metals from MW54A

because of the small amount of water collected during that event.

The metals that were evaluated include As, Cd Cr, Mn, and Hg. All groundwater samples for

metal analysis were collected using 0.45 micrometer (J.1ffi) filter.

Appendix F, Figures F47 through F49 present the change in dissolved As, Cd, Cr, Mn, and Hg

concentration;. Data reported in yellow indicates that the parameter was not detected at the

reporting limit shown in yellow. Data shown in brown indicates the estimated concentration of

the parameter at a concentration below the method detection limit. Data presented in black is the

detected concentration of that parameter.

6.1.8.1 Arsenic
The potential for As mobility was evaluated because the more reduced form or As (As3l is more

mobile than the more oxidized form (As5l. The creation of reducing conditions therefore could

result in higher dissolved phase As.

In general, the concentration of As is low. After the end of Stage 1 the concentration of As

increased in well EWOl (from 3.4 1lg!L to 28.6 1lg!L); however, the concentration of As in other
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(o-Cresol). Only a trace concentration of phenols were detected in other three treatment area

wells. The highest detected concentration of phenols was 4,610 Ilg/L of 2,4-dimethylphenol

(MW54A, background sampling).

It is possible for phenols to degrade aerobically. The discussion of phenols degradation during

Stage 2 is presented in Section 7.2.2.2 and the concentration of phenols in treatment area wells is

presented on (Appendix F, Figures F42 through F46 [with phenol concentration on the left axis]).

6.1.7.4 PCBs

No PCBs were detected in groundwater above the reporting limit. On several sampling

occasions a trace concentration of Aroclor-1260 was detected.

The results for Aroclor 1260 in treatment area wells are presented in Appendix C.

6.1.8 Dissolved Metals

During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test baseline conditions

were established prior to the beginning of Stage 1 and were measure again after the completion

of the Stage 1 and Stage 2. Baseline samples were not collected for metals from MW54A

because of the small amount of water collected during that event.

The metals that were evaluated include As, Cd Cr, Mn, and Hg. All groundwater samples for

metal analysis were collected using 0.45 micrometer (J.1ffi) filter.

Appendix F, Figures F47 through F49 present the change in dissolved As, Cd, Cr, Mn, and Hg

concentration;. Data reported in yellow indicates that the parameter was not detected at the

reporting limit shown in yellow. Data shown in brown indicates the estimated concentration of

the parameter at a concentration below the method detection limit. Data presented in black is the

detected concentration of that parameter.

6.1.8.1 Arsenic
The potential for As mobility was evaluated because the more reduced form or As (As3l is more

mobile than the more oxidized form (As5l. The creation of reducing conditions therefore could

result in higher dissolved phase As.

In general, the concentration of As is low. After the end of Stage 1 the concentration of As

increased in well EWOl (from 3.4 1lg!L to 28.6 1lg!L); however, the concentration of As in other
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wells in treatment area decreased. At the end of Stage 2 As concentration decreased in all
treatment area wells. The highest concentration of As after Stage 2 is in well EWOlA
(11.3 ~gIL) and it is near As's average background concentration in treatment area.

The concentration of As in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.2 Cadmium

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentration of Cd.

For all samp ling events Cd was not detected in any wells in the treatment area above the
reporting limit.

The concentration of Cd in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.3 Chromium
The potential for increased dissolved Cr was evaluated because the oxidized form of Cr is more
soluble than the reduced form. Therefore, the establishment of more oxidizing conditions during
the Stage 2 could produce higher dissolved phase concentrations of Cr. This is considered
unlikely however because the conversion of Cr III to Cr VI occurs generally under more

'\ oxidizing conditions than were established during Stage 2.
!

_J/'

Cr concentrations increased in well EWOlA and decreased in MW56A during Stage 1. The

concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration ofCr at the end of Stage 1 was 27.7 ~glL (EWOlA). The majority of the
reported concentrations were below the reporting limit.

Cr concentration did not increase during Stage 2, instead it decreased in well EWO lA to
9.9 ~gIL, making it the highest Cr concentration in treatment area after the completion of
Stage 2.

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.4 Manganese

The potential for increased dissolved Mn was evaluated because the reduced form of Mn may be
more soluble than the more oxidized form. The establishment of reducing conditions therefore,
could potentially result in higher dissolved-phase Mn

\
.../

After the end of Stage 1 the concentration of Mn increased in all wells in the treatment area
including wells IW02A, MW53A, and EWOlA. The concentration of Mn also increased in
deeper well MW56A 0,890 ~gIL to 6,390 ~gIL). The cause for the increase in this location is
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(11.3 ~gIL) and it is near As's average background concentration in treatment area.
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Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentration of Cd.

For all samp ling events Cd was not detected in any wells in the treatment area above the
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The concentration of Cd in treatment area wells is presented on (Appendix F, Figure F47).
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The potential for increased dissolved Cr was evaluated because the oxidized form of Cr is more
soluble than the reduced form. Therefore, the establishment of more oxidizing conditions during
the Stage 2 could produce higher dissolved phase concentrations of Cr. This is considered
unlikely however because the conversion of Cr III to Cr VI occurs generally under more
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reported concentrations were below the reporting limit.

Cr concentration did not increase during Stage 2, instead it decreased in well EWO lA to
9.9 ~gIL, making it the highest Cr concentration in treatment area after the completion of
Stage 2.

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.4 Manganese

The potential for increased dissolved Mn was evaluated because the reduced form of Mn may be
more soluble than the more oxidized form. The establishment of reducing conditions therefore,
could potentially result in higher dissolved-phase Mn
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After the end of Stage 1 the concentration of Mn increased in all wells in the treatment area
including wells IW02A, MW53A, and EWOlA. The concentration of Mn also increased in
deeper well MW56A 0,890 ~gIL to 6,390 ~gIL). The cause for the increase in this location is
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wells in treatment area decreased. At the end of Stage 2 As concentration decreased in all
treatment area wells. The highest concentration of As after Stage 2 is in well EWOlA
(11.3 ~gIL) and it is near As's average background concentration in treatment area.

The concentration of As in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.2 Cadmium

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentration of Cd.

For all samp ling events Cd was not detected in any wells in the treatment area above the
reporting limit.

The concentration of Cd in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.3 Chromium
The potential for increased dissolved Cr was evaluated because the oxidized form of Cr is more
soluble than the reduced form. Therefore, the establishment of more oxidizing conditions during
the Stage 2 could produce higher dissolved phase concentrations of Cr. This is considered
unlikely however because the conversion of Cr III to Cr VI occurs generally under more

'\ oxidizing conditions than were established during Stage 2.
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Cr concentrations increased in well EWOlA and decreased in MW56A during Stage 1. The

concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration ofCr at the end of Stage 1 was 27.7 ~glL (EWOlA). The majority of the
reported concentrations were below the reporting limit.

Cr concentration did not increase during Stage 2, instead it decreased in well EWO lA to
9.9 ~gIL, making it the highest Cr concentration in treatment area after the completion of
Stage 2.

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.4 Manganese

The potential for increased dissolved Mn was evaluated because the reduced form of Mn may be
more soluble than the more oxidized form. The establishment of reducing conditions therefore,
could potentially result in higher dissolved-phase Mn
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After the end of Stage 1 the concentration of Mn increased in all wells in the treatment area
including wells IW02A, MW53A, and EWOlA. The concentration of Mn also increased in
deeper well MW56A 0,890 ~gIL to 6,390 ~gIL). The cause for the increase in this location is
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wells in treatment area decreased. At the end of Stage 2 As concentration decreased in all
treatment area wells. The highest concentration of As after Stage 2 is in well EWOlA
(11.3 ~gIL) and it is near As's average background concentration in treatment area.

The concentration of As in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.2 Cadmium

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentration of Cd.

For all samp ling events Cd was not detected in any wells in the treatment area above the
reporting limit.

The concentration of Cd in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.3 Chromium
The potential for increased dissolved Cr was evaluated because the oxidized form of Cr is more
soluble than the reduced form. Therefore, the establishment of more oxidizing conditions during
the Stage 2 could produce higher dissolved phase concentrations of Cr. This is considered
unlikely however because the conversion of Cr III to Cr VI occurs generally under more

'\ oxidizing conditions than were established during Stage 2.
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Cr concentrations increased in well EWOlA and decreased in MW56A during Stage 1. The

concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration ofCr at the end of Stage 1 was 27.7 ~glL (EWOlA). The majority of the
reported concentrations were below the reporting limit.

Cr concentration did not increase during Stage 2, instead it decreased in well EWO lA to
9.9 ~gIL, making it the highest Cr concentration in treatment area after the completion of
Stage 2.

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.4 Manganese

The potential for increased dissolved Mn was evaluated because the reduced form of Mn may be
more soluble than the more oxidized form. The establishment of reducing conditions therefore,
could potentially result in higher dissolved-phase Mn
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After the end of Stage 1 the concentration of Mn increased in all wells in the treatment area
including wells IW02A, MW53A, and EWOlA. The concentration of Mn also increased in
deeper well MW56A 0,890 ~gIL to 6,390 ~gIL). The cause for the increase in this location is
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wells in treatment area decreased. At the end of Stage 2 As concentration decreased in all
treatment area wells. The highest concentration of As after Stage 2 is in well EWOlA
(11.3 ~gIL) and it is near As's average background concentration in treatment area.

The concentration of As in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.2 Cadmium

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentration of Cd.

For all samp ling events Cd was not detected in any wells in the treatment area above the
reporting limit.

The concentration of Cd in treatment area wells is presented on (Appendix F, Figure F47).

6.1.8.3 Chromium
The potential for increased dissolved Cr was evaluated because the oxidized form of Cr is more
soluble than the reduced form. Therefore, the establishment of more oxidizing conditions during
the Stage 2 could produce higher dissolved phase concentrations of Cr. This is considered
unlikely however because the conversion of Cr III to Cr VI occurs generally under more

'\ oxidizing conditions than were established during Stage 2.
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Cr concentrations increased in well EWOlA and decreased in MW56A during Stage 1. The

concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration ofCr at the end of Stage 1 was 27.7 ~glL (EWOlA). The majority of the
reported concentrations were below the reporting limit.

Cr concentration did not increase during Stage 2, instead it decreased in well EWO lA to
9.9 ~gIL, making it the highest Cr concentration in treatment area after the completion of
Stage 2.

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.4 Manganese

The potential for increased dissolved Mn was evaluated because the reduced form of Mn may be
more soluble than the more oxidized form. The establishment of reducing conditions therefore,
could potentially result in higher dissolved-phase Mn
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After the end of Stage 1 the concentration of Mn increased in all wells in the treatment area
including wells IW02A, MW53A, and EWOlA. The concentration of Mn also increased in
deeper well MW56A 0,890 ~gIL to 6,390 ~gIL). The cause for the increase in this location is
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not detennined because substrate does not appear to have migrated there. The cause for the

substantial increase in Mn concentration at EWOIA relative to the other wells is not detennined.

Possibly, the material used to backfill the excavation at that location may have contained higher

amounts ofMn than the aquifer matrix in the treatment area.

After the end of Stage 2 the concentration of Mn decreased in most wells with the highest

concentration of 17,200 /lg!L still in well EWOlA.

The concentration of Mn in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.5 Mercury
The potential for increased dissolved-phase Hg was evaluated because S04-reducing bacteria

may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg

during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to

potentially result in the increase in dissolved-phase Hg.

The highest reported concentration ofHg prior to Stage 1 was 0.13 /lg/L (IW02A and MW53A).

All reported concentrations were below the method reporting limit. In general Hg concentrations

remained the same or decreased slightly during Stage 1.

Mercury concentration increased in all wells during Stage 2 however still remaining low. The

highest Hg concentration in treatment area wells after the Stage 2 was 0.42 /lgIL (MW53A).

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F49).

6.2 Results for Groundwater for the Locations Outside of Treatment Area
Groundwater was collected and analyzed for 15 wells at three events (background, end of

Stage 1, and end of Stage 2 events). Analytical results for outside wells are tabulated in

Appendix D and the well locations are shown on Figure 2. Analytical results for wells adjacent

to the TS area are also shown on Figures F51 through F53.

Wells located adjacent to degreaser pit/treatment area (MWIIA, MW900B, MW902B, MWI5F,

MW55A, MW57A, and MW904B) have many of the same analytes detected in treatment area

wells. The highest concentrations of all analytes were detected in well MW902B (up to an

approximately 130,000 /lg!L of total chlorinated ethenes, 86,000 /lg/L of chlorinated ethanes,

57,000 IlgIL of total chlorinated benzenes, 79,000 /lg/L of phenols, and 117,000 /lgIL of TPH-d).

The results do not indicate that the oontamination dispersed during the TS due to the injection

and extraction activities in treatment area. Changes in concentrations may have been due to the

other factors like groundwater movement due to infiltration of rain water. Appearance of VOCs

in well MW904B in May 2005 is believed to be due to natural movement of the contamination

plume. Well MW904B is located directly down gradient from the degreaser pit area and the
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not detennined because substrate does not appear to have migrated there. The cause for the

substantial increase in Mn concentration at EWOIA relative to the other wells is not detennined.

Possibly, the material used to backfill the excavation at that location may have contained higher

amounts ofMn than the aquifer matrix in the treatment area.

After the end of Stage 2 the concentration of Mn decreased in most wells with the highest

concentration of 17,200 /lg!L still in well EWOlA.

The concentration of Mn in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.5 Mercury
The potential for increased dissolved-phase Hg was evaluated because S04-reducing bacteria

may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg

during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to

potentially result in the increase in dissolved-phase Hg.

The highest reported concentration ofHg prior to Stage 1 was 0.13 /lg/L (IW02A and MW53A).

All reported concentrations were below the method reporting limit. In general Hg concentrations

remained the same or decreased slightly during Stage 1.

Mercury concentration increased in all wells during Stage 2 however still remaining low. The

highest Hg concentration in treatment area wells after the Stage 2 was 0.42 /lgIL (MW53A).

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F49).

6.2 Results for Groundwater for the Locations Outside of Treatment Area
Groundwater was collected and analyzed for 15 wells at three events (background, end of

Stage 1, and end of Stage 2 events). Analytical results for outside wells are tabulated in

Appendix D and the well locations are shown on Figure 2. Analytical results for wells adjacent

to the TS area are also shown on Figures F51 through F53.

Wells located adjacent to degreaser pit/treatment area (MWIIA, MW900B, MW902B, MWI5F,

MW55A, MW57A, and MW904B) have many of the same analytes detected in treatment area

wells. The highest concentrations of all analytes were detected in well MW902B (up to an

approximately 130,000 /lg!L of total chlorinated ethenes, 86,000 /lg/L of chlorinated ethanes,

57,000 IlgIL of total chlorinated benzenes, 79,000 /lg/L of phenols, and 117,000 /lgIL of TPH-d).

The results do not indicate that the oontamination dispersed during the TS due to the injection

and extraction activities in treatment area. Changes in concentrations may have been due to the

other factors like groundwater movement due to infiltration of rain water. Appearance of VOCs

in well MW904B in May 2005 is believed to be due to natural movement of the contamination

plume. Well MW904B is located directly down gradient from the degreaser pit area and the
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not detennined because substrate does not appear to have migrated there. The cause for the

substantial increase in Mn concentration at EWOIA relative to the other wells is not detennined.

Possibly, the material used to backfill the excavation at that location may have contained higher

amounts ofMn than the aquifer matrix in the treatment area.

After the end of Stage 2 the concentration of Mn decreased in most wells with the highest

concentration of 17,200 /lg!L still in well EWOlA.

The concentration of Mn in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.5 Mercury
The potential for increased dissolved-phase Hg was evaluated because S04-reducing bacteria

may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg

during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to

potentially result in the increase in dissolved-phase Hg.

The highest reported concentration ofHg prior to Stage 1 was 0.13 /lg/L (IW02A and MW53A).

All reported concentrations were below the method reporting limit. In general Hg concentrations

remained the same or decreased slightly during Stage 1.

Mercury concentration increased in all wells during Stage 2 however still remaining low. The

highest Hg concentration in treatment area wells after the Stage 2 was 0.42 /lgIL (MW53A).

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F49).

6.2 Results for Groundwater for the Locations Outside of Treatment Area
Groundwater was collected and analyzed for 15 wells at three events (background, end of

Stage 1, and end of Stage 2 events). Analytical results for outside wells are tabulated in

Appendix D and the well locations are shown on Figure 2. Analytical results for wells adjacent

to the TS area are also shown on Figures F51 through F53.

Wells located adjacent to degreaser pit/treatment area (MWIIA, MW900B, MW902B, MWI5F,

MW55A, MW57A, and MW904B) have many of the same analytes detected in treatment area

wells. The highest concentrations of all analytes were detected in well MW902B (up to an

approximately 130,000 /lg!L of total chlorinated ethenes, 86,000 /lg/L of chlorinated ethanes,

57,000 IlgIL of total chlorinated benzenes, 79,000 /lg/L of phenols, and 117,000 /lgIL of TPH-d).

The results do not indicate that the oontamination dispersed during the TS due to the injection

and extraction activities in treatment area. Changes in concentrations may have been due to the

other factors like groundwater movement due to infiltration of rain water. Appearance of VOCs

in well MW904B in May 2005 is believed to be due to natural movement of the contamination

plume. Well MW904B is located directly down gradient from the degreaser pit area and the
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not detennined because substrate does not appear to have migrated there. The cause for the

substantial increase in Mn concentration at EWOIA relative to the other wells is not detennined.

Possibly, the material used to backfill the excavation at that location may have contained higher

amounts ofMn than the aquifer matrix in the treatment area.

After the end of Stage 2 the concentration of Mn decreased in most wells with the highest

concentration of 17,200 /lg!L still in well EWOlA.

The concentration of Mn in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.5 Mercury
The potential for increased dissolved-phase Hg was evaluated because S04-reducing bacteria

may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg

during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to

potentially result in the increase in dissolved-phase Hg.

The highest reported concentration ofHg prior to Stage 1 was 0.13 /lg/L (IW02A and MW53A).

All reported concentrations were below the method reporting limit. In general Hg concentrations

remained the same or decreased slightly during Stage 1.

Mercury concentration increased in all wells during Stage 2 however still remaining low. The

highest Hg concentration in treatment area wells after the Stage 2 was 0.42 /lgIL (MW53A).

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F49).

6.2 Results for Groundwater for the Locations Outside of Treatment Area
Groundwater was collected and analyzed for 15 wells at three events (background, end of

Stage 1, and end of Stage 2 events). Analytical results for outside wells are tabulated in

Appendix D and the well locations are shown on Figure 2. Analytical results for wells adjacent

to the TS area are also shown on Figures F51 through F53.

Wells located adjacent to degreaser pit/treatment area (MWIIA, MW900B, MW902B, MWI5F,

MW55A, MW57A, and MW904B) have many of the same analytes detected in treatment area

wells. The highest concentrations of all analytes were detected in well MW902B (up to an

approximately 130,000 /lg!L of total chlorinated ethenes, 86,000 /lg/L of chlorinated ethanes,

57,000 IlgIL of total chlorinated benzenes, 79,000 /lg/L of phenols, and 117,000 /lgIL of TPH-d).

The results do not indicate that the oontamination dispersed during the TS due to the injection

and extraction activities in treatment area. Changes in concentrations may have been due to the

other factors like groundwater movement due to infiltration of rain water. Appearance of VOCs

in well MW904B in May 2005 is believed to be due to natural movement of the contamination

plume. Well MW904B is located directly down gradient from the degreaser pit area and the
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not detennined because substrate does not appear to have migrated there. The cause for the

substantial increase in Mn concentration at EWOIA relative to the other wells is not detennined.

Possibly, the material used to backfill the excavation at that location may have contained higher

amounts ofMn than the aquifer matrix in the treatment area.

After the end of Stage 2 the concentration of Mn decreased in most wells with the highest

concentration of 17,200 /lg!L still in well EWOlA.

The concentration of Mn in treatment area wells is presented on (Appendix F, Figure F48).

6.1.8.5 Mercury
The potential for increased dissolved-phase Hg was evaluated because S04-reducing bacteria

may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg

during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to

potentially result in the increase in dissolved-phase Hg.

The highest reported concentration ofHg prior to Stage 1 was 0.13 /lg/L (IW02A and MW53A).

All reported concentrations were below the method reporting limit. In general Hg concentrations

remained the same or decreased slightly during Stage 1.

Mercury concentration increased in all wells during Stage 2 however still remaining low. The

highest Hg concentration in treatment area wells after the Stage 2 was 0.42 /lgIL (MW53A).

The concentration of Cr in treatment area wells is presented on (Appendix F, Figure F49).

6.2 Results for Groundwater for the Locations Outside of Treatment Area
Groundwater was collected and analyzed for 15 wells at three events (background, end of

Stage 1, and end of Stage 2 events). Analytical results for outside wells are tabulated in

Appendix D and the well locations are shown on Figure 2. Analytical results for wells adjacent

to the TS area are also shown on Figures F51 through F53.

Wells located adjacent to degreaser pit/treatment area (MWIIA, MW900B, MW902B, MWI5F,

MW55A, MW57A, and MW904B) have many of the same analytes detected in treatment area

wells. The highest concentrations of all analytes were detected in well MW902B (up to an

approximately 130,000 /lg!L of total chlorinated ethenes, 86,000 /lg/L of chlorinated ethanes,

57,000 IlgIL of total chlorinated benzenes, 79,000 /lg/L of phenols, and 117,000 /lgIL of TPH-d).

The results do not indicate that the oontamination dispersed during the TS due to the injection

and extraction activities in treatment area. Changes in concentrations may have been due to the

other factors like groundwater movement due to infiltration of rain water. Appearance of VOCs

in well MW904B in May 2005 is believed to be due to natural movement of the contamination

plume. Well MW904B is located directly down gradient from the degreaser pit area and the

C:lltI:lll1proIEMAC'Hunlers PointWAV004-<J31-HJf\TextWAV004-<J31-H.doc
11.23.05 6-11 Document ConIroi NumberNAVOO4 -<J31-H

Revision Fin.l- November23, 2005



/

':

/

\

..)

Shaw Environmental, Inc.

contamination should eventually reach the well taking into account high VOC conceItration
already detected in nearby shallower wells MW55A and MW57A.

An increase in chlorinated ethenes, 1,2-DCA, and dichlorobenzenes concentration in well
MW902B after the anaerobic stage might possibly suggest that it was caused by injection of
1,700 gallons of water in well MW54A, which may have raised groundwater level in MW54A
enough to create an artificial hydraulic gradient towards MW902B. However the water level in
the extraction well EWOlA location was completely drawn down at the time of the injection,

which would have created a substantial gradient in that direction. The fact that substrate was
encountered in the extraction well after the injection into MW54A and the fact that the extraction
hole had a capacity for approximately 1,000 gallons suggests that most of the injected water went
to the EWOlA location.

Post-aerobic stage sampling at MW902B showed contaminant concentrations in line with pre
treatment sampling (actually slightly lower than the pre-treatment sampling). We believe that
the concentration changes observed in MW902B were due to groundwater movement, not due to
the injection and extraction performed as part of the TS. Water movement in the direction of
MW902B may have been the result of meteoric water entering the subsurface at the extraction
well location due to the removed asphalt cap and gravel backfill which would allow for easy
percolation into the ground.

A steady decrease in chlorinated ethenes, 1,2-DCA, and dichlorobenzenes in well MW900B
might suggest enhanced bioremediation due to the influence of substrate injection in the TS area.

However, well MW902B located almost halfway between MW900B and the TS area does not
show this trend. Also, alkalinity concentrations (provided in the table of Appendix D) in wells
adjaceIt to TS area remain steady, showing no influence of substrate injection.

Additional justification for contaminant transport due to hydraulic gradient was that there was no
increase in contaminant levels (rather a decrease) in wells MW55A and MW57A despite the fact
that MW55A is located closer to TS area than MW904B and MW57A is adjacent to MW904B.
We maintain our conclusion that the contamination appearing in well MW904B (Figure F53) is
due to natural down gradient movement of the contamination plume.

Detections of Fe2
+, ethene and VC in some of the wells adjacent to treatment area (including

background sampling prior to any activities in treatment area) indicate biodegradation of
chlorinated ethenes. All wells with ethene detections also indicated diesel detections, and no
ethene detections without the presence of diese~ which suggests utilization of diesel as carbon

source by DHC bacteria.
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Site contaminants of interest were either not detected or detected just at trace concentrations in

nine sampled wells located outside of degreaser pit area (wells MW5lA, IR06MW44A,

MW42B, MW37A, MW37B, MWl7A, MW38B, MW39A, andMW39B).

6.3 Soil Samples Results
Soil samples were collected at four locations (near wells IW02A, MW53A, MWS4A, and

MWSSA). At each location soil samples were collected twice, the first time after the completion

of Stage 1 (during the installation of O2 injection monitoring points) and the second time after

the completion of Stage 2. Most soil samples were taken from the interval 13 to 16 feet bgs.

Soil samples at these locations were also collected during wells installation conducted under

CTO 0001. The results for soil samples from wells installation are included in this report as

baseline data.

Analytical data are tabulated in Appendix E Appendix F (Figures FS7 and FS8), and the well

locations are shown on Figure 4.

Results for soil sample analyses indicate high dispersion of the contamination horizontally

(results for MWS4A-BH) as well as vertically (results for MWSSA-BH). A relative proportion

of the analytes detected in both soil samples collected at well MWS4A location is similar to one

\ in DNAPL sample.
r

/

6.4 Data Quality Assessment
A total of 198 groundwater samples, 9 soil samples, 19 groundwater field duplicates, 2 soil field
duplicates and 39 trip blanks were collected under CTO 004 at Remedial Unit CS in

Building 134 from March 2004 through May 200S.

The groundwater and soil samples were analyzed for one or more of the following parameters:

• VOCs by EPA Methods S03SIS030/8260B

• SVOCs by EPA Metmd 8270C

• PCBs by EPA Method 8082

• Dissolved metals (As, Cr, Cd, Mn, and Hg) by EPA Methods 60l0B/6020Al7470A

• TPH extractable (TPH-e) by EPA Method 801SB

• N03 and S04 by EPA Method 300.0/90S6

• Chemical 02 demand by EPA Method 410.4

• Sulfide by EPA Method 376.2

)
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• Alkalinity by EPA Method 310.1

• Dissolved gases (C1I4, ethane, and ethene) by R.S. Kerr 175 (U.S. EPA R.S. Kerr,
1994)

• TOC by EPA Method 415.1

• DRC by Polymerase Chain Reaction analysis

• Acetate and propionate by High Performance Liquid Chromatography using an ultra·
violet detector

• Bromide by Ion Selective Probe and/or EPA Method 300.0/320.1

A complete set of analytical data is presented in Appendix R, "Data Quality Assessment." The
Shaw Project Chemist completed a Level III data review of all the analytical data. The findings

of the data validation process are presented in Appendix H.

Based on the validation findings, all data were found to be indicative of acceptable analytical

method performance. The anomalies noted in Appendix H did not invalidate the data for its

intended use.
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A complete set of analytical data is presented in Appendix R, "Data Quality Assessment." The
Shaw Project Chemist completed a Level III data review of all the analytical data. The findings

of the data validation process are presented in Appendix H.

Based on the validation findings, all data were found to be indicative of acceptable analytical

method performance. The anomalies noted in Appendix H did not invalidate the data for its

intended use.
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The TS was conducted from April 2004 until May 2005. During this TS soil and groundwater

were analyzed in five separate sampling stages including baseline, anaerobic system operation
and monitoring during (Stage I), post-anaerobic stage, aerobic system operation and monitoring
(Stage 2), and post-aerobic stage. Samples were analyzed for a wide variety of parameters tInt
provide information on the change in geochemical conditions and contaminant concentrations
during the ISB process. The results of those analyses are described in detail in Section4.0. The
analytical results are included in Appendix C. The data are presented graphically in Appendix F,
''Chemical Data Graphs." The following sections provide a discussion of the results of the
analyses. Conclusions and recommendations based on these results are included in Section 8.0.

7.1 Summary ofStage 1 TS - Anaerobic Bioremediation
Stage I of the TS was conducted from April 15 to December 10,2004. Previous investigation
determined that chlorinated organics were present in the area of the degreaser pit and oil/water
separator pits.

A DNAPL was detected in samples collected from well MW902B in November 2002. Analysis
of the DNAPL revealed that it consisted primarily of chlorinated benzenes (l,2-DCB [48 %] and
l,4-DCB [11 percent]). The predominant chlorinated ethane constituents were PCE (12 percent)
and TCE (1.5 percent). The remainder of the DNAPL consisted of various chlorinated and non
chlorinated organics, with a large portion of the mass believed to be attributable to petroleum
hydrocarbons and moisture. The fraction of each organic compound detected in the DNAPL is
presented in Figure 6.

Baseline groundwater analysis was conducted in the TS area during March 2004 prior to the
beginning of the TS. The data confirmed that soil and groundwater in the TS area had been

affected by a mixture of chlorinated and non-chlorinated organics, primarily chlorinated ethenes,
chlorinated ethanes and chlorinated benzenes. The data indicated that biodegradation of the
chlorinated ethenes and potentially chlorinated ethanes was occurring prior to the initiation of the
pilot test, as indicated by the presence of ethene in several of the wells.

Groundwater samples in Stage 1 were collected between April 15 to December 9, 2004, from
wells in the treatment area, including MW53A, MW54A, EW01A and IW02A. Changes in
groundwater chemistry were observed shortly after substrate delivery. However, because
groundwater was being recirculated from April 15 to June 10 in wells IW02A and MW53A, and
from June 24 to June 26 in wells MW54A and EW01A, changes in groundwater chemistry
during these period cannot be solely attributed to biodegradation. However changes in
groundwater chemistry subsequent to these time periods can be attributed to the ISB process in
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the respective wells. Although groundwater recirculation in IW02A and MW53A occurred for
approximately 50 days, groundwater recirculation rates were very slow (as low as 0.05 gpm).
Minimal influx of contaminants occurred during this period due to the low permeability soils and
limited groundwater recharge. Therefore, a substantial amount of the change in groundwater
chemistry in these wells during this time is considered to be the result of the ISB process.

In addition to the groundwater chemistry, samples were collected and analyzed for the presence
of dechlorinating organisms. Although many organisms participate in the anaerobic

biodegradation of the contaminants, only one microorganism, DHC, has been identified as the
organism responsible for the complete reductive dechlorination of chlorinated ethenes.
Groundwater analysis conducted prior to the TS confirmed the presence of DHC in the TS area.
Because DHC was determined to be present, and because complete reductive dechlorination to
ethene was observed, bioaugmentation with a known dechlorinating culture was not required.
Based on site chemistry and biology, the TS was conducted to evaluate anaerobic ISB by
stimulation of the indigenous dechlorinating culture.

The purpose of Stage I was to evaluate the potential for anaerobic ISB to treat the chlorinated
organics observed in the TS area. These chlorinated organics primarily consisted of chlorinated
ethenes including PCE, TCE, DCE and VC, chlorinated benzenes including 1,2-DCB and
l,4-DCB, and chlorinated ethanes mainly 1,2-DCA. Lower concentrations of other chlorinated
organics were observed in the TS area and were monitored during the TS.

Anaerobic biodegradation of the chlorinated ethenes (PCE, TCE, DCE, and VC), ethanes (TCA,

DCA, CA) and chlorinated benzenes (1,2,4-TCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, CB) occurs
primarily by reductive dechlorination. Other biotic and abiotic pathways are possible. The
reductive dechlorination process is a biologically mediated oxidation reduction reaction where a
chlorine atom on the "parent" compound is replaced by a hydrogen atom resulting in the
generation of energy for the organism and the change of the chemical to a more reduced
"daughter" compound. For chlorinated ethenes, the reductive dechlorination process of PCE
results in sequential production and subsequent reduction of TCE, DCE, and VC to ethene and
ethane, as shown in Figure 7.

The chlorinated ethane reductive dechlorination process results in the sequential production and
subsequent reduction of TCA, DCA, and CA to ethane (Figure 9). The chlorinated benzene
reductive dechlorination process results in the sequential production and subsequent reduction of
TCB, DCB, and CB to benzene (Figure 8). Notably the complete reductive dechlorination of the

chlorinated ethenes and ethanes results in the production of non toxic ethene or ethane.
However, the reductive dechlorination of chlorinated benzenes results in the production of
benzene. Benzene is not degraded further by the reductive process, however it is readily
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ethene was observed, bioaugmentation with a known dechlorinating culture was not required.
Based on site chemistry and biology, the TS was conducted to evaluate anaerobic ISB by
stimulation of the indigenous dechlorinating culture.

The purpose of Stage I was to evaluate the potential for anaerobic ISB to treat the chlorinated
organics observed in the TS area. These chlorinated organics primarily consisted of chlorinated
ethenes including PCE, TCE, DCE and VC, chlorinated benzenes including 1,2-DCB and
l,4-DCB, and chlorinated ethanes mainly 1,2-DCA. Lower concentrations of other chlorinated
organics were observed in the TS area and were monitored during the TS.

Anaerobic biodegradation of the chlorinated ethenes (PCE, TCE, DCE, and VC), ethanes (TCA,

DCA, CA) and chlorinated benzenes (1,2,4-TCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, CB) occurs
primarily by reductive dechlorination. Other biotic and abiotic pathways are possible. The
reductive dechlorination process is a biologically mediated oxidation reduction reaction where a
chlorine atom on the "parent" compound is replaced by a hydrogen atom resulting in the
generation of energy for the organism and the change of the chemical to a more reduced
"daughter" compound. For chlorinated ethenes, the reductive dechlorination process of PCE
results in sequential production and subsequent reduction of TCE, DCE, and VC to ethene and
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l,4-DCB, and chlorinated ethanes mainly 1,2-DCA. Lower concentrations of other chlorinated
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generation of energy for the organism and the change of the chemical to a more reduced
"daughter" compound. For chlorinated ethenes, the reductive dechlorination process of PCE
results in sequential production and subsequent reduction of TCE, DCE, and VC to ethene and
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The chlorinated ethane reductive dechlorination process results in the sequential production and
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TCB, DCB, and CB to benzene (Figure 8). Notably the complete reductive dechlorination of the

chlorinated ethenes and ethanes results in the production of non toxic ethene or ethane.
However, the reductive dechlorination of chlorinated benzenes results in the production of
benzene. Benzene is not degraded further by the reductive process, however it is readily
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degraded under aerobic conditions. Benzene may also be utilized as an electron donor and
readily degraded in the presence of sufficient electron acceptors including Oz, Fe3+ and S04.

As discussed previously, anaerobic biodegradation was stimulated by the addition of an easily
fermentable substrate (sodium lactate) and hydrogen gas. The fermentation of lactate and
propionate results in the generation of hydrogen. The indigenous organisms use the hydrogen
from the fermentation process and the hydrogen added directly to the groundwater to reduce the
chlorinated organics as well as various other electron acceptors.

The data indicate that the addition of substrate resulted in the establishment of conditions
conducive to the reductive dechlorination of the chlorinated ethenes, ethanes, and benzenes. The
following section presents a discussion of the results.

7.1.1 Evaluation of Geochemical Changes
The primary geochemical parameters evaluated during Stage I include field and laboratory
analytical parameters. Significant field parameters include DO, ORP, pH, and conductivity.
Significant ~ochemical analytical parameters measured in the laboratory include alkalinity, Mn,
FeZ+, S04, and C~.

Only a small amount of the substrate that is delivered to the aquifer is utilized for degradation of
the chlorinated organics. The remainder of the substrate causes substantial geochemical changes
in the aquifer. The change in these parameters document the establishment of conditions

conducive to anaerobic biodegradation of the chlorinated organics. Indigenous microorganisms
that reduce other electron acceptors such as Fe3+ and S04, compete with the dechlorinating
organisms for use of the hydrogen generated by fermentation of the substrate (sodium lactate).
Therefore, additional substrate is added to account for this hydrogen demand. Primary electron
acceptors and their reduced form are presented below:

Electron Acceptors and Reduction Product
Electron Acceptor Reduced form

Oxygen (02) Water (H20), Carbon Dioxide (CO2)
Nitrate (N03-) Nitrogen (N2), Nitrite (N02-)

Manganese (Mn7+) Manganese (Mn4+, Mn2+)

Ferric Iron (Fe3+) Ferrous Iron (Fe2+)

Sulfate (S04-) Sulfide (HS-)

Carbon Dioxide (CO2) Methane (CH4)
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from the fermentation process and the hydrogen added directly to the groundwater to reduce the
chlorinated organics as well as various other electron acceptors.

The data indicate that the addition of substrate resulted in the establishment of conditions
conducive to the reductive dechlorination of the chlorinated ethenes, ethanes, and benzenes. The
following section presents a discussion of the results.

7.1.1 Evaluation of Geochemical Changes
The primary geochemical parameters evaluated during Stage I include field and laboratory
analytical parameters. Significant field parameters include DO, ORP, pH, and conductivity.
Significant ~ochemical analytical parameters measured in the laboratory include alkalinity, Mn,
FeZ+, S04, and C~.

Only a small amount of the substrate that is delivered to the aquifer is utilized for degradation of
the chlorinated organics. The remainder of the substrate causes substantial geochemical changes
in the aquifer. The change in these parameters document the establishment of conditions

conducive to anaerobic biodegradation of the chlorinated organics. Indigenous microorganisms
that reduce other electron acceptors such as Fe3+ and S04, compete with the dechlorinating
organisms for use of the hydrogen generated by fermentation of the substrate (sodium lactate).
Therefore, additional substrate is added to account for this hydrogen demand. Primary electron
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Complete degradation of the chlorinated organics requires highly reducing conditions. The

reduction of more thermodynamically favorable electron acceptors must be achieved to

accomplish reductive dechlorination. Therefore, the change in these electron acceptors and their
products are monitored during the anaerobic ISB process.

7.1.1.1 Oxygen & Oxidation Reduction Potential

During the ISB TS, the changes in electron acceptors and their reduction products were

consistent with changes associated with anaerobic ISB. O2 was quickly removed from the
aquifer as the ORP rapidly dropped approximately +50mV to between -100 mVand -300 mY.

The low ORP is favorable for the complete reductive dechlorination ofVC to ethene.

7.1.1.2 pH

A noticeable drop in pH from an ambient level of approximately 7.5 to 8.0 to approximately
6.5 to 7.2 was observed during the Stage 1 of the TS. The drop in pH is typical of that observed

during the introduction of an organic acid and the production of metabolic acid during increased
biodegradation. Despite the observed pH changes at the onset of Stage 1, the pH of the aquifer

remained near neutral throughout the TS, well within the range favorable to both anaerobic and

aerobic ISB (4.5 to 8.5).

7.1.1.3 Specific Conductance

The SC of the aquifer increased slightly, as measured in wells IW02A and MW53A from about
3 mS/cm to about 5 mS/cm. However, the SC increased substantially in wells EWOIA and

MW54A to about 15 mS/em. The SC of H20 is associated with the amount of dissolved solids
or ionic species in the H20. The higher SC inMW54A and EWOIA, as compared to IW02A and

MW53A, is reflected in the higher concentration of dissolved solids in the first two wells. The

substantial increase in SC in MW54A and EWOIA corresponds to the large increase in Fe2+ after

substrate injection. Notably, the SC decreased in MW54A after addition of hydrogen and
removal of Fe2+.

7.1.1.4 Ferrous Iron
Fe2+ concentrations increased to approximately 2 mgIL in wells IW02A and MW53A and

remained at that concentration for the duration of Stage I. However, after injection of substrate

into well MW54A the Fe2+ concentration increases substantially to over 14 mg/L and 16 mg/L in
wells EWOIA and MW54A, respectively. The decrease in Fe2+ concentration is associated with
the addition of hydrogen during and subsequent to substrate distribution. During injection of

substrate into IW02A, hydrogen was delivered constantly for approximately two months, thereby
distributing substrate and hydrogen to IW02A and MW53A. However, because substrate was
not distributed to MW54A during this injection, no hydrogen was delivered to that location. The

subsequent injection of substrate directly into MW54A included only minor amounts of
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Complete degradation of the chlorinated organics requires highly reducing conditions. The

reduction of more thermodynamically favorable electron acceptors must be achieved to

accomplish reductive dechlorination. Therefore, the change in these electron acceptors and their
products are monitored during the anaerobic ISB process.

7.1.1.1 Oxygen & Oxidation Reduction Potential

During the ISB TS, the changes in electron acceptors and their reduction products were

consistent with changes associated with anaerobic ISB. O2 was quickly removed from the
aquifer as the ORP rapidly dropped approximately +50mV to between -100 mVand -300 mY.

The low ORP is favorable for the complete reductive dechlorination ofVC to ethene.

7.1.1.2 pH

A noticeable drop in pH from an ambient level of approximately 7.5 to 8.0 to approximately
6.5 to 7.2 was observed during the Stage 1 of the TS. The drop in pH is typical of that observed

during the introduction of an organic acid and the production of metabolic acid during increased
biodegradation. Despite the observed pH changes at the onset of Stage 1, the pH of the aquifer

remained near neutral throughout the TS, well within the range favorable to both anaerobic and

aerobic ISB (4.5 to 8.5).

7.1.1.3 Specific Conductance

The SC of the aquifer increased slightly, as measured in wells IW02A and MW53A from about
3 mS/cm to about 5 mS/cm. However, the SC increased substantially in wells EWOIA and

MW54A to about 15 mS/em. The SC of H20 is associated with the amount of dissolved solids
or ionic species in the H20. The higher SC inMW54A and EWOIA, as compared to IW02A and

MW53A, is reflected in the higher concentration of dissolved solids in the first two wells. The

substantial increase in SC in MW54A and EWOIA corresponds to the large increase in Fe2+ after

substrate injection. Notably, the SC decreased in MW54A after addition of hydrogen and
removal of Fe2+.

7.1.1.4 Ferrous Iron
Fe2+ concentrations increased to approximately 2 mgIL in wells IW02A and MW53A and

remained at that concentration for the duration of Stage I. However, after injection of substrate

into well MW54A the Fe2+ concentration increases substantially to over 14 mg/L and 16 mg/L in
wells EWOIA and MW54A, respectively. The decrease in Fe2+ concentration is associated with
the addition of hydrogen during and subsequent to substrate distribution. During injection of

substrate into IW02A, hydrogen was delivered constantly for approximately two months, thereby
distributing substrate and hydrogen to IW02A and MW53A. However, because substrate was
not distributed to MW54A during this injection, no hydrogen was delivered to that location. The

subsequent injection of substrate directly into MW54A included only minor amounts of
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Complete degradation of the chlorinated organics requires highly reducing conditions. The

reduction of more thermodynamically favorable electron acceptors must be achieved to

accomplish reductive dechlorination. Therefore, the change in these electron acceptors and their
products are monitored during the anaerobic ISB process.

7.1.1.1 Oxygen & Oxidation Reduction Potential

During the ISB TS, the changes in electron acceptors and their reduction products were

consistent with changes associated with anaerobic ISB. O2 was quickly removed from the
aquifer as the ORP rapidly dropped approximately +50mV to between -100 mVand -300 mY.

The low ORP is favorable for the complete reductive dechlorination ofVC to ethene.
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A noticeable drop in pH from an ambient level of approximately 7.5 to 8.0 to approximately
6.5 to 7.2 was observed during the Stage 1 of the TS. The drop in pH is typical of that observed

during the introduction of an organic acid and the production of metabolic acid during increased
biodegradation. Despite the observed pH changes at the onset of Stage 1, the pH of the aquifer

remained near neutral throughout the TS, well within the range favorable to both anaerobic and

aerobic ISB (4.5 to 8.5).

7.1.1.3 Specific Conductance
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3 mS/cm to about 5 mS/cm. However, the SC increased substantially in wells EWOIA and

MW54A to about 15 mS/em. The SC of H20 is associated with the amount of dissolved solids
or ionic species in the H20. The higher SC inMW54A and EWOIA, as compared to IW02A and

MW53A, is reflected in the higher concentration of dissolved solids in the first two wells. The

substantial increase in SC in MW54A and EWOIA corresponds to the large increase in Fe2+ after

substrate injection. Notably, the SC decreased in MW54A after addition of hydrogen and
removal of Fe2+.
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Fe2+ concentrations increased to approximately 2 mgIL in wells IW02A and MW53A and

remained at that concentration for the duration of Stage I. However, after injection of substrate

into well MW54A the Fe2+ concentration increases substantially to over 14 mg/L and 16 mg/L in
wells EWOIA and MW54A, respectively. The decrease in Fe2+ concentration is associated with
the addition of hydrogen during and subsequent to substrate distribution. During injection of

substrate into IW02A, hydrogen was delivered constantly for approximately two months, thereby
distributing substrate and hydrogen to IW02A and MW53A. However, because substrate was
not distributed to MW54A during this injection, no hydrogen was delivered to that location. The

subsequent injection of substrate directly into MW54A included only minor amounts of
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Complete degradation of the chlorinated organics requires highly reducing conditions. The

reduction of more thermodynamically favorable electron acceptors must be achieved to

accomplish reductive dechlorination. Therefore, the change in these electron acceptors and their
products are monitored during the anaerobic ISB process.

7.1.1.1 Oxygen & Oxidation Reduction Potential

During the ISB TS, the changes in electron acceptors and their reduction products were

consistent with changes associated with anaerobic ISB. O2 was quickly removed from the
aquifer as the ORP rapidly dropped approximately +50mV to between -100 mVand -300 mY.
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6.5 to 7.2 was observed during the Stage 1 of the TS. The drop in pH is typical of that observed

during the introduction of an organic acid and the production of metabolic acid during increased
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remained near neutral throughout the TS, well within the range favorable to both anaerobic and

aerobic ISB (4.5 to 8.5).

7.1.1.3 Specific Conductance

The SC of the aquifer increased slightly, as measured in wells IW02A and MW53A from about
3 mS/cm to about 5 mS/cm. However, the SC increased substantially in wells EWOIA and

MW54A to about 15 mS/em. The SC of H20 is associated with the amount of dissolved solids
or ionic species in the H20. The higher SC inMW54A and EWOIA, as compared to IW02A and

MW53A, is reflected in the higher concentration of dissolved solids in the first two wells. The

substantial increase in SC in MW54A and EWOIA corresponds to the large increase in Fe2+ after

substrate injection. Notably, the SC decreased in MW54A after addition of hydrogen and
removal of Fe2+.

7.1.1.4 Ferrous Iron
Fe2+ concentrations increased to approximately 2 mgIL in wells IW02A and MW53A and

remained at that concentration for the duration of Stage I. However, after injection of substrate

into well MW54A the Fe2+ concentration increases substantially to over 14 mg/L and 16 mg/L in
wells EWOIA and MW54A, respectively. The decrease in Fe2+ concentration is associated with
the addition of hydrogen during and subsequent to substrate distribution. During injection of

substrate into IW02A, hydrogen was delivered constantly for approximately two months, thereby
distributing substrate and hydrogen to IW02A and MW53A. However, because substrate was
not distributed to MW54A during this injection, no hydrogen was delivered to that location. The

subsequent injection of substrate directly into MW54A included only minor amounts of
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accomplish reductive dechlorination. Therefore, the change in these electron acceptors and their
products are monitored during the anaerobic ISB process.
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consistent with changes associated with anaerobic ISB. O2 was quickly removed from the
aquifer as the ORP rapidly dropped approximately +50mV to between -100 mVand -300 mY.
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6.5 to 7.2 was observed during the Stage 1 of the TS. The drop in pH is typical of that observed

during the introduction of an organic acid and the production of metabolic acid during increased
biodegradation. Despite the observed pH changes at the onset of Stage 1, the pH of the aquifer

remained near neutral throughout the TS, well within the range favorable to both anaerobic and
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7.1.1.3 Specific Conductance

The SC of the aquifer increased slightly, as measured in wells IW02A and MW53A from about
3 mS/cm to about 5 mS/cm. However, the SC increased substantially in wells EWOIA and

MW54A to about 15 mS/em. The SC of H20 is associated with the amount of dissolved solids
or ionic species in the H20. The higher SC inMW54A and EWOIA, as compared to IW02A and

MW53A, is reflected in the higher concentration of dissolved solids in the first two wells. The

substantial increase in SC in MW54A and EWOIA corresponds to the large increase in Fe2+ after
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Fe2+ concentrations increased to approximately 2 mgIL in wells IW02A and MW53A and

remained at that concentration for the duration of Stage I. However, after injection of substrate

into well MW54A the Fe2+ concentration increases substantially to over 14 mg/L and 16 mg/L in
wells EWOIA and MW54A, respectively. The decrease in Fe2+ concentration is associated with
the addition of hydrogen during and subsequent to substrate distribution. During injection of

substrate into IW02A, hydrogen was delivered constantly for approximately two months, thereby
distributing substrate and hydrogen to IW02A and MW53A. However, because substrate was
not distributed to MW54A during this injection, no hydrogen was delivered to that location. The
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hydrogen initially. On day 159 a constant supply addition of hydrogen was added to well
MW54A. The addition of hydrogen resulted in the rapid removal of Fe2+ from solution.

The mechanism for Fe2+ removal is not clear and has not been described in the literature.

However the investigators for this project have observed Fe2+ removal at other ISB projects,

notably the anaerobic ISB project at Naval Station Treasure Island. A potential mechanism for

ferrous removal is the reduction of amorphous ferrous sulfide (FeS) generated during this

process to insoluble pyrite (FeS2). The data indicate that almost all the sulfate reduced to sulfide

in Stage 1 was later reoxidized to sulfate in Stage 2. It is considered unlikely however, that

pyrite would be quickly reoxidized under aerobic conditions, as was observed during the TS,
therefore, another mechanism for Fe removal is likely. The presence of these highly reduced

compounds may provide a potential source for abiotic reduc tive dechlorination of the chlorinated

ethenes.

7.1.1.5 Sulfate

Upon reduction of Fe3
+ to Fe2

+, sulfate was reduced to sulfide as anticipated. Sulfide was

observed in groundwater samples however, sulfide rapidly combines with Fe2
+ to form a dark

colored amorphous ferrous sulfide precipitate or with hydroben to for hydrogen sulfide gas that
may be removed from the groundwater. Therefore, it is not possible to determine the

stoichiometric conversion of sulfate to sulfide from groundwater samples alone. However, for

the purposes of this investigation, the establishment of sulfate reducing conditions is sufficient.

7.1.1.6 Methanogenesis

Under highly reducing conditions, C02 is used as an electron acceptor and is converted to CH4.

Methanogenesis occurs after utilization of all other available electron acceptors such as sulfate

and chlorinated organics. During the TS CH4 generation was observed as anticipated. The
highest concentrations of Cf4, up 12 mg/L and 16 mg/L, were observed in IW02 and MW53A,

respectively. Lower Cf4 concentrations up to 2 mg/L and 1 mg/L, were observed in MW54A
and EWOIA, respectively. Cf4 generation occurred in wells IW02A and MW53A shortly after

reduction of sulfate and after complete degradation of the chlorinated organics.

7.1.1.7 Total Organic Carbon

Total organic carbon (TOC) was measured during the TS to evaluate if the injected substrate was

available to enhance anaerobic biodegradation. The TOC analysis indicated that substrate was
effectively distributed throughout the TS area. Once distributed organic carbon was utilized by
the organism resulting in the reduction in TOC concentration. The TOC data indicate that

substrate was completely utilized in each of the TS wells except EWOIA by the end of Stage 1.

The TOC data indicates that substrate utilization is fairly rapid, however sufficient substrate was

available for complete reductive dechlorination. The residual TOC in EWOl is considered the
result of higher initial concentrations and potential competition with TPH at that location.
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hydrogen initially. On day 159 a constant supply addition of hydrogen was added to well
MW54A. The addition of hydrogen resulted in the rapid removal of Fe2+ from solution.

The mechanism for Fe2+ removal is not clear and has not been described in the literature.

However the investigators for this project have observed Fe2+ removal at other ISB projects,

notably the anaerobic ISB project at Naval Station Treasure Island. A potential mechanism for

ferrous removal is the reduction of amorphous ferrous sulfide (FeS) generated during this

process to insoluble pyrite (FeS2). The data indicate that almost all the sulfate reduced to sulfide

in Stage 1 was later reoxidized to sulfate in Stage 2. It is considered unlikely however, that

pyrite would be quickly reoxidized under aerobic conditions, as was observed during the TS,
therefore, another mechanism for Fe removal is likely. The presence of these highly reduced

compounds may provide a potential source for abiotic reduc tive dechlorination of the chlorinated

ethenes.

7.1.1.5 Sulfate

Upon reduction of Fe3
+ to Fe2

+, sulfate was reduced to sulfide as anticipated. Sulfide was

observed in groundwater samples however, sulfide rapidly combines with Fe2
+ to form a dark

colored amorphous ferrous sulfide precipitate or with hydroben to for hydrogen sulfide gas that
may be removed from the groundwater. Therefore, it is not possible to determine the

stoichiometric conversion of sulfate to sulfide from groundwater samples alone. However, for

the purposes of this investigation, the establishment of sulfate reducing conditions is sufficient.

7.1.1.6 Methanogenesis

Under highly reducing conditions, C02 is used as an electron acceptor and is converted to CH4.

Methanogenesis occurs after utilization of all other available electron acceptors such as sulfate

and chlorinated organics. During the TS CH4 generation was observed as anticipated. The
highest concentrations of Cf4, up 12 mg/L and 16 mg/L, were observed in IW02 and MW53A,

respectively. Lower Cf4 concentrations up to 2 mg/L and 1 mg/L, were observed in MW54A
and EWOIA, respectively. Cf4 generation occurred in wells IW02A and MW53A shortly after

reduction of sulfate and after complete degradation of the chlorinated organics.

7.1.1.7 Total Organic Carbon

Total organic carbon (TOC) was measured during the TS to evaluate if the injected substrate was

available to enhance anaerobic biodegradation. The TOC analysis indicated that substrate was
effectively distributed throughout the TS area. Once distributed organic carbon was utilized by
the organism resulting in the reduction in TOC concentration. The TOC data indicate that

substrate was completely utilized in each of the TS wells except EWOIA by the end of Stage 1.

The TOC data indicates that substrate utilization is fairly rapid, however sufficient substrate was

available for complete reductive dechlorination. The residual TOC in EWOl is considered the
result of higher initial concentrations and potential competition with TPH at that location.
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hydrogen initially. On day 159 a constant supply addition of hydrogen was added to well
MW54A. The addition of hydrogen resulted in the rapid removal of Fe2+ from solution.

The mechanism for Fe2+ removal is not clear and has not been described in the literature.

However the investigators for this project have observed Fe2+ removal at other ISB projects,

notably the anaerobic ISB project at Naval Station Treasure Island. A potential mechanism for

ferrous removal is the reduction of amorphous ferrous sulfide (FeS) generated during this

process to insoluble pyrite (FeS2). The data indicate that almost all the sulfate reduced to sulfide

in Stage 1 was later reoxidized to sulfate in Stage 2. It is considered unlikely however, that

pyrite would be quickly reoxidized under aerobic conditions, as was observed during the TS,
therefore, another mechanism for Fe removal is likely. The presence of these highly reduced

compounds may provide a potential source for abiotic reduc tive dechlorination of the chlorinated

ethenes.

7.1.1.5 Sulfate

Upon reduction of Fe3
+ to Fe2

+, sulfate was reduced to sulfide as anticipated. Sulfide was

observed in groundwater samples however, sulfide rapidly combines with Fe2
+ to form a dark

colored amorphous ferrous sulfide precipitate or with hydroben to for hydrogen sulfide gas that
may be removed from the groundwater. Therefore, it is not possible to determine the

stoichiometric conversion of sulfate to sulfide from groundwater samples alone. However, for

the purposes of this investigation, the establishment of sulfate reducing conditions is sufficient.

7.1.1.6 Methanogenesis

Under highly reducing conditions, C02 is used as an electron acceptor and is converted to CH4.

Methanogenesis occurs after utilization of all other available electron acceptors such as sulfate

and chlorinated organics. During the TS CH4 generation was observed as anticipated. The
highest concentrations of Cf4, up 12 mg/L and 16 mg/L, were observed in IW02 and MW53A,

respectively. Lower Cf4 concentrations up to 2 mg/L and 1 mg/L, were observed in MW54A
and EWOIA, respectively. Cf4 generation occurred in wells IW02A and MW53A shortly after

reduction of sulfate and after complete degradation of the chlorinated organics.

7.1.1.7 Total Organic Carbon

Total organic carbon (TOC) was measured during the TS to evaluate if the injected substrate was

available to enhance anaerobic biodegradation. The TOC analysis indicated that substrate was
effectively distributed throughout the TS area. Once distributed organic carbon was utilized by
the organism resulting in the reduction in TOC concentration. The TOC data indicate that

substrate was completely utilized in each of the TS wells except EWOIA by the end of Stage 1.

The TOC data indicates that substrate utilization is fairly rapid, however sufficient substrate was

available for complete reductive dechlorination. The residual TOC in EWOl is considered the
result of higher initial concentrations and potential competition with TPH at that location.
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hydrogen initially. On day 159 a constant supply addition of hydrogen was added to well
MW54A. The addition of hydrogen resulted in the rapid removal of Fe2+ from solution.

The mechanism for Fe2+ removal is not clear and has not been described in the literature.

However the investigators for this project have observed Fe2+ removal at other ISB projects,

notably the anaerobic ISB project at Naval Station Treasure Island. A potential mechanism for

ferrous removal is the reduction of amorphous ferrous sulfide (FeS) generated during this

process to insoluble pyrite (FeS2). The data indicate that almost all the sulfate reduced to sulfide

in Stage 1 was later reoxidized to sulfate in Stage 2. It is considered unlikely however, that

pyrite would be quickly reoxidized under aerobic conditions, as was observed during the TS,
therefore, another mechanism for Fe removal is likely. The presence of these highly reduced

compounds may provide a potential source for abiotic reduc tive dechlorination of the chlorinated

ethenes.

7.1.1.5 Sulfate

Upon reduction of Fe3
+ to Fe2

+, sulfate was reduced to sulfide as anticipated. Sulfide was

observed in groundwater samples however, sulfide rapidly combines with Fe2
+ to form a dark

colored amorphous ferrous sulfide precipitate or with hydroben to for hydrogen sulfide gas that
may be removed from the groundwater. Therefore, it is not possible to determine the

stoichiometric conversion of sulfate to sulfide from groundwater samples alone. However, for

the purposes of this investigation, the establishment of sulfate reducing conditions is sufficient.

7.1.1.6 Methanogenesis

Under highly reducing conditions, C02 is used as an electron acceptor and is converted to CH4.

Methanogenesis occurs after utilization of all other available electron acceptors such as sulfate

and chlorinated organics. During the TS CH4 generation was observed as anticipated. The
highest concentrations of Cf4, up 12 mg/L and 16 mg/L, were observed in IW02 and MW53A,

respectively. Lower Cf4 concentrations up to 2 mg/L and 1 mg/L, were observed in MW54A
and EWOIA, respectively. Cf4 generation occurred in wells IW02A and MW53A shortly after

reduction of sulfate and after complete degradation of the chlorinated organics.

7.1.1.7 Total Organic Carbon

Total organic carbon (TOC) was measured during the TS to evaluate if the injected substrate was

available to enhance anaerobic biodegradation. The TOC analysis indicated that substrate was
effectively distributed throughout the TS area. Once distributed organic carbon was utilized by
the organism resulting in the reduction in TOC concentration. The TOC data indicate that

substrate was completely utilized in each of the TS wells except EWOIA by the end of Stage 1.

The TOC data indicates that substrate utilization is fairly rapid, however sufficient substrate was

available for complete reductive dechlorination. The residual TOC in EWOl is considered the
result of higher initial concentrations and potential competition with TPH at that location.
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hydrogen initially. On day 159 a constant supply addition of hydrogen was added to well
MW54A. The addition of hydrogen resulted in the rapid removal of Fe2+ from solution.

The mechanism for Fe2+ removal is not clear and has not been described in the literature.

However the investigators for this project have observed Fe2+ removal at other ISB projects,

notably the anaerobic ISB project at Naval Station Treasure Island. A potential mechanism for

ferrous removal is the reduction of amorphous ferrous sulfide (FeS) generated during this

process to insoluble pyrite (FeS2). The data indicate that almost all the sulfate reduced to sulfide

in Stage 1 was later reoxidized to sulfate in Stage 2. It is considered unlikely however, that

pyrite would be quickly reoxidized under aerobic conditions, as was observed during the TS,
therefore, another mechanism for Fe removal is likely. The presence of these highly reduced

compounds may provide a potential source for abiotic reduc tive dechlorination of the chlorinated

ethenes.

7.1.1.5 Sulfate

Upon reduction of Fe3
+ to Fe2

+, sulfate was reduced to sulfide as anticipated. Sulfide was

observed in groundwater samples however, sulfide rapidly combines with Fe2
+ to form a dark

colored amorphous ferrous sulfide precipitate or with hydroben to for hydrogen sulfide gas that
may be removed from the groundwater. Therefore, it is not possible to determine the

stoichiometric conversion of sulfate to sulfide from groundwater samples alone. However, for

the purposes of this investigation, the establishment of sulfate reducing conditions is sufficient.

7.1.1.6 Methanogenesis

Under highly reducing conditions, C02 is used as an electron acceptor and is converted to CH4.

Methanogenesis occurs after utilization of all other available electron acceptors such as sulfate

and chlorinated organics. During the TS CH4 generation was observed as anticipated. The
highest concentrations of Cf4, up 12 mg/L and 16 mg/L, were observed in IW02 and MW53A,

respectively. Lower Cf4 concentrations up to 2 mg/L and 1 mg/L, were observed in MW54A
and EWOIA, respectively. Cf4 generation occurred in wells IW02A and MW53A shortly after

reduction of sulfate and after complete degradation of the chlorinated organics.

7.1.1.7 Total Organic Carbon

Total organic carbon (TOC) was measured during the TS to evaluate if the injected substrate was

available to enhance anaerobic biodegradation. The TOC analysis indicated that substrate was
effectively distributed throughout the TS area. Once distributed organic carbon was utilized by
the organism resulting in the reduction in TOC concentration. The TOC data indicate that

substrate was completely utilized in each of the TS wells except EWOIA by the end of Stage 1.

The TOC data indicates that substrate utilization is fairly rapid, however sufficient substrate was

available for complete reductive dechlorination. The residual TOC in EWOl is considered the
result of higher initial concentrations and potential competition with TPH at that location.
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7.1.1.8 Volatile Organic Acids

VOAs, including propionic and acetic acids, account for most of the organic alkalinity in natural
waters. Because lactate degrades rapidly to propionate and acetate, alkalinity was measured to as
a cost-effective method for determining the concentration of organic acids present in the TS area.
Alkalinity concentrations were compared to VOA analysis. The comparison confIrmed that
alkalinity is an effective surrogate for more expensive VOA analysis. A discussion on the
concentration changes in the VOA propionic acid are discussed in the following section.

7.1.1.9 Propionic Acid

During anaerobic biodegradation, sodium lactate was introduced into the aquifer. Sodium lactate
is degraded by indigenous microorganisms primarily to propionic acid and acet£ acid and lesser
amounts of other volatile organic acids. The conversion of lactate to propionic acid results in the
production of hydrogen that is used by the microorganisms for reduction of electron acceptors,
reductive dechlorination, and methanogenesis. Propionic acid is further degraded by the
microorganisms resulting in the production of additional hydrogen for the reductive
dechlorination process. Propionic acid was therefore measured to assure that suffIcient substrate
was available to enhance the anaerobic biodegradation process.

The analysis confIrmed that propionic acid was distributed throughout the TS study area and was

present in wells IW02A, MW53A and MW54A for the majority of Stage 1 but had been
completely degraded in these wells prior b Stage 2. Propionic acid was present in the well
EWOIA for the duration of Stage 1. The rate of substrate utilization was substantially higher in
well MW54A than in other wells. This result in conjunction with the minor amount of C~
production indicates that a large amount of substrate utilization and subsequent hydrogen
generation at that location is going towards rapid degradation of the chlorinated organics. The
data indicate that lactate and propionate are effective substrates for enhancement of anaerobic
ISB at this site.

7.1.2 Chlorinated Organics
During Stage 1, the concentration of chlorinated organics was measured in the TS performance
monitoring wells to determine biodegradation rates and confirm the degradation of the

contaminants. Chlorinated organics degraded during Stage I of the TS primarily consisted of
chlorinated ethenes (PCE, TCE, DCE, and VC), chlorinated ethanes (1,2-DCA) and chlorinated
benzenes (1,2,4-TCA, 1,2-DCB, and 1,4-DCB). The following section described the degradation
of the chlorinated organics.

7.1.2.1 Chlorinated Ethenes Biodegradation (PCE, TCE, DCE, and VC)
The rate of degradation of the chlorinated ethenes was generally similar in each of the TS
performance monitoring wells. In wells IW02A, MW53A, and EWOIA complete reductive
dechlorination of PCE, TCE, DCE, and VC to ethene and ethane was observed. Degradation of
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7.1.1.8 Volatile Organic Acids

VOAs, including propionic and acetic acids, account for most of the organic alkalinity in natural
waters. Because lactate degrades rapidly to propionate and acetate, alkalinity was measured to as
a cost-effective method for determining the concentration of organic acids present in the TS area.
Alkalinity concentrations were compared to VOA analysis. The comparison confIrmed that
alkalinity is an effective surrogate for more expensive VOA analysis. A discussion on the
concentration changes in the VOA propionic acid are discussed in the following section.

7.1.1.9 Propionic Acid

During anaerobic biodegradation, sodium lactate was introduced into the aquifer. Sodium lactate
is degraded by indigenous microorganisms primarily to propionic acid and acet£ acid and lesser
amounts of other volatile organic acids. The conversion of lactate to propionic acid results in the
production of hydrogen that is used by the microorganisms for reduction of electron acceptors,
reductive dechlorination, and methanogenesis. Propionic acid is further degraded by the
microorganisms resulting in the production of additional hydrogen for the reductive
dechlorination process. Propionic acid was therefore measured to assure that suffIcient substrate
was available to enhance the anaerobic biodegradation process.

The analysis confIrmed that propionic acid was distributed throughout the TS study area and was

present in wells IW02A, MW53A and MW54A for the majority of Stage 1 but had been
completely degraded in these wells prior b Stage 2. Propionic acid was present in the well
EWOIA for the duration of Stage 1. The rate of substrate utilization was substantially higher in
well MW54A than in other wells. This result in conjunction with the minor amount of C~
production indicates that a large amount of substrate utilization and subsequent hydrogen
generation at that location is going towards rapid degradation of the chlorinated organics. The
data indicate that lactate and propionate are effective substrates for enhancement of anaerobic
ISB at this site.

7.1.2 Chlorinated Organics
During Stage 1, the concentration of chlorinated organics was measured in the TS performance
monitoring wells to determine biodegradation rates and confirm the degradation of the

contaminants. Chlorinated organics degraded during Stage I of the TS primarily consisted of
chlorinated ethenes (PCE, TCE, DCE, and VC), chlorinated ethanes (1,2-DCA) and chlorinated
benzenes (1,2,4-TCA, 1,2-DCB, and 1,4-DCB). The following section described the degradation
of the chlorinated organics.

7.1.2.1 Chlorinated Ethenes Biodegradation (PCE, TCE, DCE, and VC)
The rate of degradation of the chlorinated ethenes was generally similar in each of the TS
performance monitoring wells. In wells IW02A, MW53A, and EWOIA complete reductive
dechlorination of PCE, TCE, DCE, and VC to ethene and ethane was observed. Degradation of
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7.1.1.8 Volatile Organic Acids

VOAs, including propionic and acetic acids, account for most of the organic alkalinity in natural
waters. Because lactate degrades rapidly to propionate and acetate, alkalinity was measured to as
a cost-effective method for determining the concentration of organic acids present in the TS area.
Alkalinity concentrations were compared to VOA analysis. The comparison confIrmed that
alkalinity is an effective surrogate for more expensive VOA analysis. A discussion on the
concentration changes in the VOA propionic acid are discussed in the following section.

7.1.1.9 Propionic Acid

During anaerobic biodegradation, sodium lactate was introduced into the aquifer. Sodium lactate
is degraded by indigenous microorganisms primarily to propionic acid and acet£ acid and lesser
amounts of other volatile organic acids. The conversion of lactate to propionic acid results in the
production of hydrogen that is used by the microorganisms for reduction of electron acceptors,
reductive dechlorination, and methanogenesis. Propionic acid is further degraded by the
microorganisms resulting in the production of additional hydrogen for the reductive
dechlorination process. Propionic acid was therefore measured to assure that suffIcient substrate
was available to enhance the anaerobic biodegradation process.

The analysis confIrmed that propionic acid was distributed throughout the TS study area and was

present in wells IW02A, MW53A and MW54A for the majority of Stage 1 but had been
completely degraded in these wells prior b Stage 2. Propionic acid was present in the well
EWOIA for the duration of Stage 1. The rate of substrate utilization was substantially higher in
well MW54A than in other wells. This result in conjunction with the minor amount of C~
production indicates that a large amount of substrate utilization and subsequent hydrogen
generation at that location is going towards rapid degradation of the chlorinated organics. The
data indicate that lactate and propionate are effective substrates for enhancement of anaerobic
ISB at this site.

7.1.2 Chlorinated Organics
During Stage 1, the concentration of chlorinated organics was measured in the TS performance
monitoring wells to determine biodegradation rates and confirm the degradation of the

contaminants. Chlorinated organics degraded during Stage I of the TS primarily consisted of
chlorinated ethenes (PCE, TCE, DCE, and VC), chlorinated ethanes (1,2-DCA) and chlorinated
benzenes (1,2,4-TCA, 1,2-DCB, and 1,4-DCB). The following section described the degradation
of the chlorinated organics.

7.1.2.1 Chlorinated Ethenes Biodegradation (PCE, TCE, DCE, and VC)
The rate of degradation of the chlorinated ethenes was generally similar in each of the TS
performance monitoring wells. In wells IW02A, MW53A, and EWOIA complete reductive
dechlorination of PCE, TCE, DCE, and VC to ethene and ethane was observed. Degradation of
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7.1.1.8 Volatile Organic Acids

VOAs, including propionic and acetic acids, account for most of the organic alkalinity in natural
waters. Because lactate degrades rapidly to propionate and acetate, alkalinity was measured to as
a cost-effective method for determining the concentration of organic acids present in the TS area.
Alkalinity concentrations were compared to VOA analysis. The comparison confIrmed that
alkalinity is an effective surrogate for more expensive VOA analysis. A discussion on the
concentration changes in the VOA propionic acid are discussed in the following section.

7.1.1.9 Propionic Acid

During anaerobic biodegradation, sodium lactate was introduced into the aquifer. Sodium lactate
is degraded by indigenous microorganisms primarily to propionic acid and acet£ acid and lesser
amounts of other volatile organic acids. The conversion of lactate to propionic acid results in the
production of hydrogen that is used by the microorganisms for reduction of electron acceptors,
reductive dechlorination, and methanogenesis. Propionic acid is further degraded by the
microorganisms resulting in the production of additional hydrogen for the reductive
dechlorination process. Propionic acid was therefore measured to assure that suffIcient substrate
was available to enhance the anaerobic biodegradation process.

The analysis confIrmed that propionic acid was distributed throughout the TS study area and was

present in wells IW02A, MW53A and MW54A for the majority of Stage 1 but had been
completely degraded in these wells prior b Stage 2. Propionic acid was present in the well
EWOIA for the duration of Stage 1. The rate of substrate utilization was substantially higher in
well MW54A than in other wells. This result in conjunction with the minor amount of C~
production indicates that a large amount of substrate utilization and subsequent hydrogen
generation at that location is going towards rapid degradation of the chlorinated organics. The
data indicate that lactate and propionate are effective substrates for enhancement of anaerobic
ISB at this site.

7.1.2 Chlorinated Organics
During Stage 1, the concentration of chlorinated organics was measured in the TS performance
monitoring wells to determine biodegradation rates and confirm the degradation of the

contaminants. Chlorinated organics degraded during Stage I of the TS primarily consisted of
chlorinated ethenes (PCE, TCE, DCE, and VC), chlorinated ethanes (1,2-DCA) and chlorinated
benzenes (1,2,4-TCA, 1,2-DCB, and 1,4-DCB). The following section described the degradation
of the chlorinated organics.

7.1.2.1 Chlorinated Ethenes Biodegradation (PCE, TCE, DCE, and VC)
The rate of degradation of the chlorinated ethenes was generally similar in each of the TS
performance monitoring wells. In wells IW02A, MW53A, and EWOIA complete reductive
dechlorination of PCE, TCE, DCE, and VC to ethene and ethane was observed. Degradation of

C:\lWldproIEMAC'Hunters PointWAV004.iJ31-HJf\TexMIAVOO4.iJ31-H.doc
11.23.05 7-6 Document Control NumberNA VOO4 -<XJHf

Revision Finel- November23. 2005

/

)

)

Shaw Environmental, Inc.

7.1.1.8 Volatile Organic Acids

VOAs, including propionic and acetic acids, account for most of the organic alkalinity in natural
waters. Because lactate degrades rapidly to propionate and acetate, alkalinity was measured to as
a cost-effective method for determining the concentration of organic acids present in the TS area.
Alkalinity concentrations were compared to VOA analysis. The comparison confIrmed that
alkalinity is an effective surrogate for more expensive VOA analysis. A discussion on the
concentration changes in the VOA propionic acid are discussed in the following section.

7.1.1.9 Propionic Acid

During anaerobic biodegradation, sodium lactate was introduced into the aquifer. Sodium lactate
is degraded by indigenous microorganisms primarily to propionic acid and acet£ acid and lesser
amounts of other volatile organic acids. The conversion of lactate to propionic acid results in the
production of hydrogen that is used by the microorganisms for reduction of electron acceptors,
reductive dechlorination, and methanogenesis. Propionic acid is further degraded by the
microorganisms resulting in the production of additional hydrogen for the reductive
dechlorination process. Propionic acid was therefore measured to assure that suffIcient substrate
was available to enhance the anaerobic biodegradation process.

The analysis confIrmed that propionic acid was distributed throughout the TS study area and was

present in wells IW02A, MW53A and MW54A for the majority of Stage 1 but had been
completely degraded in these wells prior b Stage 2. Propionic acid was present in the well
EWOIA for the duration of Stage 1. The rate of substrate utilization was substantially higher in
well MW54A than in other wells. This result in conjunction with the minor amount of C~
production indicates that a large amount of substrate utilization and subsequent hydrogen
generation at that location is going towards rapid degradation of the chlorinated organics. The
data indicate that lactate and propionate are effective substrates for enhancement of anaerobic
ISB at this site.

7.1.2 Chlorinated Organics
During Stage 1, the concentration of chlorinated organics was measured in the TS performance
monitoring wells to determine biodegradation rates and confirm the degradation of the

contaminants. Chlorinated organics degraded during Stage I of the TS primarily consisted of
chlorinated ethenes (PCE, TCE, DCE, and VC), chlorinated ethanes (1,2-DCA) and chlorinated
benzenes (1,2,4-TCA, 1,2-DCB, and 1,4-DCB). The following section described the degradation
of the chlorinated organics.

7.1.2.1 Chlorinated Ethenes Biodegradation (PCE, TCE, DCE, and VC)
The rate of degradation of the chlorinated ethenes was generally similar in each of the TS
performance monitoring wells. In wells IW02A, MW53A, and EWOIA complete reductive
dechlorination of PCE, TCE, DCE, and VC to ethene and ethane was observed. Degradation of
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chlorinated ethenes in wells IW02A and MW53A began during substrate distribution and they

had completely degraded in MW53A within 60 days of the beginning of substrate injection and

within 90 days in IW02A The anticipated sequential reductive dechlorination process that
results in transformation of PCE to TCE to DCE to VC to ethene was observed in each of these

wells. In addition, reduction of ethene to ethane was also observed. Chlorinated ethenes were

degraded to below method detection limits.

Chlorinated ethene degradation was delayed in wells MW54A and EW01A because substrate

was not delivered to those locations until approximately 60 days after substrate distrib ution in the
previously discussed wells. However, after substrate distribution reductive dechlorination was

rapidly initiated.

In well EW01A, PCE and TCE were completely degraded to more reduced compounds within
30 days and complete degradation of the remaining chlorinated ethenes was accomplished within

90 days of substrate distribution. As in the previously discussed wells, chlorinated ethenes were

degraded to ethene and further degraded to ethane. Chlorinated ethenes were degraded below

method detection limits. The longer degradation rates in EWO1 may be attributed to the material
in this area consisting of fill material from other portions of HPS used as backfill in the separator

tank excavation. Fill material from other areas would not be anticipated to have developed a
population ofchlorinated solvent degrading organisms. Therefore, degradation would depend on
migration of dechlorinating organism from outside the fill material into that location. This

appears to have occurred rather rapidly.

Contaminant dilution was not a contribution factor during re-circulation, since groundwater

extracted from well EWOIA had higher concentrations of chlorinated VOCs than groundwater
sampled from injection well IW02A prior to the recirculation. However, dilution may be a

contribution factor during direct injection of substrate-amended groundwater into well MW54A

(performed from day 70 through 71). Approximately 1,700 gallons groundwater amended with
the sodium lactate solution (as described in Section 5.1.2.1) were injected into well MW54A. A

significant decrease in the concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution, especially taking into account

very low permeability of soil in the vicinity of the well. However, groundwater used for this
injection was derived from wells MW902B and MW901B (the only wells in the vicinity capable

of producing the required groundwater volume) which had chlorinated VOC contamination in

range of that in well MW54A (data for well MW902B is provided in the table of Appendix D).

In conclusion, dilution may have had a factor in this TS investigation, but due to the use of

contaminated, site-derived groundwater for the substrate injections and recirculation, the effects
were minimal.
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chlorinated ethenes in wells IW02A and MW53A began during substrate distribution and they

had completely degraded in MW53A within 60 days of the beginning of substrate injection and

within 90 days in IW02A The anticipated sequential reductive dechlorination process that
results in transformation of PCE to TCE to DCE to VC to ethene was observed in each of these

wells. In addition, reduction of ethene to ethane was also observed. Chlorinated ethenes were

degraded to below method detection limits.

Chlorinated ethene degradation was delayed in wells MW54A and EW01A because substrate

was not delivered to those locations until approximately 60 days after substrate distrib ution in the
previously discussed wells. However, after substrate distribution reductive dechlorination was

rapidly initiated.

In well EW01A, PCE and TCE were completely degraded to more reduced compounds within
30 days and complete degradation of the remaining chlorinated ethenes was accomplished within

90 days of substrate distribution. As in the previously discussed wells, chlorinated ethenes were

degraded to ethene and further degraded to ethane. Chlorinated ethenes were degraded below

method detection limits. The longer degradation rates in EWO1 may be attributed to the material
in this area consisting of fill material from other portions of HPS used as backfill in the separator

tank excavation. Fill material from other areas would not be anticipated to have developed a
population ofchlorinated solvent degrading organisms. Therefore, degradation would depend on
migration of dechlorinating organism from outside the fill material into that location. This

appears to have occurred rather rapidly.

Contaminant dilution was not a contribution factor during re-circulation, since groundwater

extracted from well EWOIA had higher concentrations of chlorinated VOCs than groundwater
sampled from injection well IW02A prior to the recirculation. However, dilution may be a

contribution factor during direct injection of substrate-amended groundwater into well MW54A

(performed from day 70 through 71). Approximately 1,700 gallons groundwater amended with
the sodium lactate solution (as described in Section 5.1.2.1) were injected into well MW54A. A

significant decrease in the concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution, especially taking into account

very low permeability of soil in the vicinity of the well. However, groundwater used for this
injection was derived from wells MW902B and MW901B (the only wells in the vicinity capable

of producing the required groundwater volume) which had chlorinated VOC contamination in

range of that in well MW54A (data for well MW902B is provided in the table of Appendix D).

In conclusion, dilution may have had a factor in this TS investigation, but due to the use of

contaminated, site-derived groundwater for the substrate injections and recirculation, the effects
were minimal.
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chlorinated ethenes in wells IW02A and MW53A began during substrate distribution and they

had completely degraded in MW53A within 60 days of the beginning of substrate injection and

within 90 days in IW02A The anticipated sequential reductive dechlorination process that
results in transformation of PCE to TCE to DCE to VC to ethene was observed in each of these

wells. In addition, reduction of ethene to ethane was also observed. Chlorinated ethenes were

degraded to below method detection limits.

Chlorinated ethene degradation was delayed in wells MW54A and EW01A because substrate

was not delivered to those locations until approximately 60 days after substrate distrib ution in the
previously discussed wells. However, after substrate distribution reductive dechlorination was

rapidly initiated.

In well EW01A, PCE and TCE were completely degraded to more reduced compounds within
30 days and complete degradation of the remaining chlorinated ethenes was accomplished within

90 days of substrate distribution. As in the previously discussed wells, chlorinated ethenes were

degraded to ethene and further degraded to ethane. Chlorinated ethenes were degraded below

method detection limits. The longer degradation rates in EWO1 may be attributed to the material
in this area consisting of fill material from other portions of HPS used as backfill in the separator

tank excavation. Fill material from other areas would not be anticipated to have developed a
population ofchlorinated solvent degrading organisms. Therefore, degradation would depend on
migration of dechlorinating organism from outside the fill material into that location. This

appears to have occurred rather rapidly.

Contaminant dilution was not a contribution factor during re-circulation, since groundwater

extracted from well EWOIA had higher concentrations of chlorinated VOCs than groundwater
sampled from injection well IW02A prior to the recirculation. However, dilution may be a

contribution factor during direct injection of substrate-amended groundwater into well MW54A

(performed from day 70 through 71). Approximately 1,700 gallons groundwater amended with
the sodium lactate solution (as described in Section 5.1.2.1) were injected into well MW54A. A

significant decrease in the concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution, especially taking into account

very low permeability of soil in the vicinity of the well. However, groundwater used for this
injection was derived from wells MW902B and MW901B (the only wells in the vicinity capable

of producing the required groundwater volume) which had chlorinated VOC contamination in

range of that in well MW54A (data for well MW902B is provided in the table of Appendix D).

In conclusion, dilution may have had a factor in this TS investigation, but due to the use of

contaminated, site-derived groundwater for the substrate injections and recirculation, the effects
were minimal.
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chlorinated ethenes in wells IW02A and MW53A began during substrate distribution and they

had completely degraded in MW53A within 60 days of the beginning of substrate injection and

within 90 days in IW02A The anticipated sequential reductive dechlorination process that
results in transformation of PCE to TCE to DCE to VC to ethene was observed in each of these

wells. In addition, reduction of ethene to ethane was also observed. Chlorinated ethenes were

degraded to below method detection limits.

Chlorinated ethene degradation was delayed in wells MW54A and EW01A because substrate

was not delivered to those locations until approximately 60 days after substrate distrib ution in the
previously discussed wells. However, after substrate distribution reductive dechlorination was

rapidly initiated.

In well EW01A, PCE and TCE were completely degraded to more reduced compounds within
30 days and complete degradation of the remaining chlorinated ethenes was accomplished within

90 days of substrate distribution. As in the previously discussed wells, chlorinated ethenes were

degraded to ethene and further degraded to ethane. Chlorinated ethenes were degraded below

method detection limits. The longer degradation rates in EWO1 may be attributed to the material
in this area consisting of fill material from other portions of HPS used as backfill in the separator

tank excavation. Fill material from other areas would not be anticipated to have developed a
population ofchlorinated solvent degrading organisms. Therefore, degradation would depend on
migration of dechlorinating organism from outside the fill material into that location. This

appears to have occurred rather rapidly.

Contaminant dilution was not a contribution factor during re-circulation, since groundwater

extracted from well EWOIA had higher concentrations of chlorinated VOCs than groundwater
sampled from injection well IW02A prior to the recirculation. However, dilution may be a

contribution factor during direct injection of substrate-amended groundwater into well MW54A

(performed from day 70 through 71). Approximately 1,700 gallons groundwater amended with
the sodium lactate solution (as described in Section 5.1.2.1) were injected into well MW54A. A

significant decrease in the concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution, especially taking into account

very low permeability of soil in the vicinity of the well. However, groundwater used for this
injection was derived from wells MW902B and MW901B (the only wells in the vicinity capable

of producing the required groundwater volume) which had chlorinated VOC contamination in

range of that in well MW54A (data for well MW902B is provided in the table of Appendix D).

In conclusion, dilution may have had a factor in this TS investigation, but due to the use of

contaminated, site-derived groundwater for the substrate injections and recirculation, the effects
were minimal.
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chlorinated ethenes in wells IW02A and MW53A began during substrate distribution and they

had completely degraded in MW53A within 60 days of the beginning of substrate injection and

within 90 days in IW02A The anticipated sequential reductive dechlorination process that
results in transformation of PCE to TCE to DCE to VC to ethene was observed in each of these

wells. In addition, reduction of ethene to ethane was also observed. Chlorinated ethenes were

degraded to below method detection limits.

Chlorinated ethene degradation was delayed in wells MW54A and EW01A because substrate

was not delivered to those locations until approximately 60 days after substrate distrib ution in the
previously discussed wells. However, after substrate distribution reductive dechlorination was

rapidly initiated.

In well EW01A, PCE and TCE were completely degraded to more reduced compounds within
30 days and complete degradation of the remaining chlorinated ethenes was accomplished within

90 days of substrate distribution. As in the previously discussed wells, chlorinated ethenes were

degraded to ethene and further degraded to ethane. Chlorinated ethenes were degraded below

method detection limits. The longer degradation rates in EWO1 may be attributed to the material
in this area consisting of fill material from other portions of HPS used as backfill in the separator

tank excavation. Fill material from other areas would not be anticipated to have developed a
population ofchlorinated solvent degrading organisms. Therefore, degradation would depend on
migration of dechlorinating organism from outside the fill material into that location. This

appears to have occurred rather rapidly.

Contaminant dilution was not a contribution factor during re-circulation, since groundwater

extracted from well EWOIA had higher concentrations of chlorinated VOCs than groundwater
sampled from injection well IW02A prior to the recirculation. However, dilution may be a

contribution factor during direct injection of substrate-amended groundwater into well MW54A

(performed from day 70 through 71). Approximately 1,700 gallons groundwater amended with
the sodium lactate solution (as described in Section 5.1.2.1) were injected into well MW54A. A

significant decrease in the concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution, especially taking into account

very low permeability of soil in the vicinity of the well. However, groundwater used for this
injection was derived from wells MW902B and MW901B (the only wells in the vicinity capable

of producing the required groundwater volume) which had chlorinated VOC contamination in

range of that in well MW54A (data for well MW902B is provided in the table of Appendix D).

In conclusion, dilution may have had a factor in this TS investigation, but due to the use of

contaminated, site-derived groundwater for the substrate injections and recirculation, the effects
were minimal.

C;\...."uproIEMAC'Hunters PointWAV004-iJ31-HJF\TextJolAV004-031-H.doc
11.23.05 7-7 Document Control Number NAV004 -oJl-H.

Revision Final- Novamber23, 2005



Shaw Environmental, Inc.

Chlorinated ethenes biodegradation in MW54A appear to be occurring as indicated by the
presence of ethene and ethane at that location. However, PCE and TCE remained present in the
groundwater samples during the anaerobic stage. In addition, although DCE and VC were
present, the sequential reductive progression was demonstrated at that location during Stage 1.
Groundwater analysis confIrmed that suffIcient substrate was available for enhancement of
reductive dechlorination. Notably however, the observed substrate utilization rate was much
higher in well this well than in other wells, indicating a highly active microbial community. To

assure that conditions were appropriate for biodegradation, a constant supply of hydro~n gas
was delivered to MW54A from day 159 to day 232. CH4 analysis indicated that the majority of
the hydrogen generated during substrate utilization was being applied to dechlorination of the
contaminants rather than methanogenesis.

The continued presence of parent products (i.e., PCE, TCE, 1,2- and lA-DCB, and 1,2-DCA)
indicated that a source of these contaminants must be present near MW54A. Potential continual
sources considered include very high adsorbed phase organics or DNAPLs. There are several
possible causes for the VOC concentrations observed in MW54A including variability in
sampling and potential DNAPL near that location. The very high VOC concentrations in soil
and groundwater observed in the baseline sampling may indicate that DNAPLs are present in this
location. PCE was detected at a concentration of32.6 mg/L which as approximately 7.5 % of the
solubility of pure free-phase PCE. Generally, dissolved phase concentrations in excess of 1% of
the solubility may indicate the presence of free-phase contaminants therefore the observed

concentration indicates a DNAPL may be present at that location The highest concentration of
PCE (669 mglkg) was also observed in the boring adjacent to this well. DNAPLs have been
observed in nearby wells including MW902A (Figure 6).

During post anaerobic stage sampling, a DNAPL was observed in MP MW54A-BH installed
approximately I-foot fromMW54A. The DNAPL is considered to represent a continuing source
of contaminants resulting in a constant influx of parent compounds into the monitoring well
during purging for sample collection. Although the parent compounds are present in the sample,
their presence does not indicate that ISB is not occurring at that location. In fact, the presence of
degradation products including ethene and ethane indicates that complete reductive
dechlorination is occurring, however, because of the constant influx, a mass balance cannot be
achieved and therefore biodegradation rates cannot be established.

A mass balance on chlorinated ethenes was evaluated during Stage 1 to determine treatment

effectiveness. Because chlorinated ethene degradation does not change the molar concentration
of total chlorinated ethenes, the total chlorinated ethene molar concentration would remain
constant unless another source of chlorinated ethenes was present. The molar change in
chlorinated ethene concentration is depicted in Figures F19 through F23.
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Chlorinated ethenes biodegradation in MW54A appear to be occurring as indicated by the
presence of ethene and ethane at that location. However, PCE and TCE remained present in the
groundwater samples during the anaerobic stage. In addition, although DCE and VC were
present, the sequential reductive progression was demonstrated at that location during Stage 1.
Groundwater analysis confIrmed that suffIcient substrate was available for enhancement of
reductive dechlorination. Notably however, the observed substrate utilization rate was much
higher in well this well than in other wells, indicating a highly active microbial community. To

assure that conditions were appropriate for biodegradation, a constant supply of hydro~n gas
was delivered to MW54A from day 159 to day 232. CH4 analysis indicated that the majority of
the hydrogen generated during substrate utilization was being applied to dechlorination of the
contaminants rather than methanogenesis.

The continued presence of parent products (i.e., PCE, TCE, 1,2- and lA-DCB, and 1,2-DCA)
indicated that a source of these contaminants must be present near MW54A. Potential continual
sources considered include very high adsorbed phase organics or DNAPLs. There are several
possible causes for the VOC concentrations observed in MW54A including variability in
sampling and potential DNAPL near that location. The very high VOC concentrations in soil
and groundwater observed in the baseline sampling may indicate that DNAPLs are present in this
location. PCE was detected at a concentration of32.6 mg/L which as approximately 7.5 % of the
solubility of pure free-phase PCE. Generally, dissolved phase concentrations in excess of 1% of
the solubility may indicate the presence of free-phase contaminants therefore the observed

concentration indicates a DNAPL may be present at that location The highest concentration of
PCE (669 mglkg) was also observed in the boring adjacent to this well. DNAPLs have been
observed in nearby wells including MW902A (Figure 6).

During post anaerobic stage sampling, a DNAPL was observed in MP MW54A-BH installed
approximately I-foot fromMW54A. The DNAPL is considered to represent a continuing source
of contaminants resulting in a constant influx of parent compounds into the monitoring well
during purging for sample collection. Although the parent compounds are present in the sample,
their presence does not indicate that ISB is not occurring at that location. In fact, the presence of
degradation products including ethene and ethane indicates that complete reductive
dechlorination is occurring, however, because of the constant influx, a mass balance cannot be
achieved and therefore biodegradation rates cannot be established.

A mass balance on chlorinated ethenes was evaluated during Stage 1 to determine treatment

effectiveness. Because chlorinated ethene degradation does not change the molar concentration
of total chlorinated ethenes, the total chlorinated ethene molar concentration would remain
constant unless another source of chlorinated ethenes was present. The molar change in
chlorinated ethene concentration is depicted in Figures F19 through F23.
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Chlorinated ethenes biodegradation in MW54A appear to be occurring as indicated by the
presence of ethene and ethane at that location. However, PCE and TCE remained present in the
groundwater samples during the anaerobic stage. In addition, although DCE and VC were
present, the sequential reductive progression was demonstrated at that location during Stage 1.
Groundwater analysis confIrmed that suffIcient substrate was available for enhancement of
reductive dechlorination. Notably however, the observed substrate utilization rate was much
higher in well this well than in other wells, indicating a highly active microbial community. To

assure that conditions were appropriate for biodegradation, a constant supply of hydro~n gas
was delivered to MW54A from day 159 to day 232. CH4 analysis indicated that the majority of
the hydrogen generated during substrate utilization was being applied to dechlorination of the
contaminants rather than methanogenesis.

The continued presence of parent products (i.e., PCE, TCE, 1,2- and lA-DCB, and 1,2-DCA)
indicated that a source of these contaminants must be present near MW54A. Potential continual
sources considered include very high adsorbed phase organics or DNAPLs. There are several
possible causes for the VOC concentrations observed in MW54A including variability in
sampling and potential DNAPL near that location. The very high VOC concentrations in soil
and groundwater observed in the baseline sampling may indicate that DNAPLs are present in this
location. PCE was detected at a concentration of32.6 mg/L which as approximately 7.5 % of the
solubility of pure free-phase PCE. Generally, dissolved phase concentrations in excess of 1% of
the solubility may indicate the presence of free-phase contaminants therefore the observed

concentration indicates a DNAPL may be present at that location The highest concentration of
PCE (669 mglkg) was also observed in the boring adjacent to this well. DNAPLs have been
observed in nearby wells including MW902A (Figure 6).

During post anaerobic stage sampling, a DNAPL was observed in MP MW54A-BH installed
approximately I-foot fromMW54A. The DNAPL is considered to represent a continuing source
of contaminants resulting in a constant influx of parent compounds into the monitoring well
during purging for sample collection. Although the parent compounds are present in the sample,
their presence does not indicate that ISB is not occurring at that location. In fact, the presence of
degradation products including ethene and ethane indicates that complete reductive
dechlorination is occurring, however, because of the constant influx, a mass balance cannot be
achieved and therefore biodegradation rates cannot be established.

A mass balance on chlorinated ethenes was evaluated during Stage 1 to determine treatment

effectiveness. Because chlorinated ethene degradation does not change the molar concentration
of total chlorinated ethenes, the total chlorinated ethene molar concentration would remain
constant unless another source of chlorinated ethenes was present. The molar change in
chlorinated ethene concentration is depicted in Figures F19 through F23.
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Chlorinated ethenes biodegradation in MW54A appear to be occurring as indicated by the
presence of ethene and ethane at that location. However, PCE and TCE remained present in the
groundwater samples during the anaerobic stage. In addition, although DCE and VC were
present, the sequential reductive progression was demonstrated at that location during Stage 1.
Groundwater analysis confIrmed that suffIcient substrate was available for enhancement of
reductive dechlorination. Notably however, the observed substrate utilization rate was much
higher in well this well than in other wells, indicating a highly active microbial community. To

assure that conditions were appropriate for biodegradation, a constant supply of hydro~n gas
was delivered to MW54A from day 159 to day 232. CH4 analysis indicated that the majority of
the hydrogen generated during substrate utilization was being applied to dechlorination of the
contaminants rather than methanogenesis.

The continued presence of parent products (i.e., PCE, TCE, 1,2- and lA-DCB, and 1,2-DCA)
indicated that a source of these contaminants must be present near MW54A. Potential continual
sources considered include very high adsorbed phase organics or DNAPLs. There are several
possible causes for the VOC concentrations observed in MW54A including variability in
sampling and potential DNAPL near that location. The very high VOC concentrations in soil
and groundwater observed in the baseline sampling may indicate that DNAPLs are present in this
location. PCE was detected at a concentration of32.6 mg/L which as approximately 7.5 % of the
solubility of pure free-phase PCE. Generally, dissolved phase concentrations in excess of 1% of
the solubility may indicate the presence of free-phase contaminants therefore the observed

concentration indicates a DNAPL may be present at that location The highest concentration of
PCE (669 mglkg) was also observed in the boring adjacent to this well. DNAPLs have been
observed in nearby wells including MW902A (Figure 6).

During post anaerobic stage sampling, a DNAPL was observed in MP MW54A-BH installed
approximately I-foot fromMW54A. The DNAPL is considered to represent a continuing source
of contaminants resulting in a constant influx of parent compounds into the monitoring well
during purging for sample collection. Although the parent compounds are present in the sample,
their presence does not indicate that ISB is not occurring at that location. In fact, the presence of
degradation products including ethene and ethane indicates that complete reductive
dechlorination is occurring, however, because of the constant influx, a mass balance cannot be
achieved and therefore biodegradation rates cannot be established.

A mass balance on chlorinated ethenes was evaluated during Stage 1 to determine treatment

effectiveness. Because chlorinated ethene degradation does not change the molar concentration
of total chlorinated ethenes, the total chlorinated ethene molar concentration would remain
constant unless another source of chlorinated ethenes was present. The molar change in
chlorinated ethene concentration is depicted in Figures F19 through F23.
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Chlorinated ethenes biodegradation in MW54A appear to be occurring as indicated by the
presence of ethene and ethane at that location. However, PCE and TCE remained present in the
groundwater samples during the anaerobic stage. In addition, although DCE and VC were
present, the sequential reductive progression was demonstrated at that location during Stage 1.
Groundwater analysis confIrmed that suffIcient substrate was available for enhancement of
reductive dechlorination. Notably however, the observed substrate utilization rate was much
higher in well this well than in other wells, indicating a highly active microbial community. To

assure that conditions were appropriate for biodegradation, a constant supply of hydro~n gas
was delivered to MW54A from day 159 to day 232. CH4 analysis indicated that the majority of
the hydrogen generated during substrate utilization was being applied to dechlorination of the
contaminants rather than methanogenesis.

The continued presence of parent products (i.e., PCE, TCE, 1,2- and lA-DCB, and 1,2-DCA)
indicated that a source of these contaminants must be present near MW54A. Potential continual
sources considered include very high adsorbed phase organics or DNAPLs. There are several
possible causes for the VOC concentrations observed in MW54A including variability in
sampling and potential DNAPL near that location. The very high VOC concentrations in soil
and groundwater observed in the baseline sampling may indicate that DNAPLs are present in this
location. PCE was detected at a concentration of32.6 mg/L which as approximately 7.5 % of the
solubility of pure free-phase PCE. Generally, dissolved phase concentrations in excess of 1% of
the solubility may indicate the presence of free-phase contaminants therefore the observed

concentration indicates a DNAPL may be present at that location The highest concentration of
PCE (669 mglkg) was also observed in the boring adjacent to this well. DNAPLs have been
observed in nearby wells including MW902A (Figure 6).

During post anaerobic stage sampling, a DNAPL was observed in MP MW54A-BH installed
approximately I-foot fromMW54A. The DNAPL is considered to represent a continuing source
of contaminants resulting in a constant influx of parent compounds into the monitoring well
during purging for sample collection. Although the parent compounds are present in the sample,
their presence does not indicate that ISB is not occurring at that location. In fact, the presence of
degradation products including ethene and ethane indicates that complete reductive
dechlorination is occurring, however, because of the constant influx, a mass balance cannot be
achieved and therefore biodegradation rates cannot be established.

A mass balance on chlorinated ethenes was evaluated during Stage 1 to determine treatment

effectiveness. Because chlorinated ethene degradation does not change the molar concentration
of total chlorinated ethenes, the total chlorinated ethene molar concentration would remain
constant unless another source of chlorinated ethenes was present. The molar change in
chlorinated ethene concentration is depicted in Figures F19 through F23.
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The molar concentration of chlorinated ethenes increased in wells IW02A and MW53A during
the degradation of the chlorinated ethenes. Because degradation of dissolved-phase alone cannot
account for this increase, another source of chlorinated ethenes must be present. Likely sources
include adsorbed-phase chlorinated ethene and DNAPLs. If DNAPL were present complete
degradation of the chlorinated ethenes would not occur band it would be expected that residual
chlorinated organics would be present after complete substrate utilization. Because complete
degradation of the chlorinated ethenes occurred and because the total concentrations are not

excessively high, the additional concentration is likely the result of degradation of
adsorbed-phase chlorinated ethenes or the dissolution of adsorbed-phase chlorinated ethenes
followed by rapid degradation of the chlo rinated ethenes in the dissolved-phase. This indicates
that the ISB process is not only treating dissolved-phase organics but adsorbed-phase as well.

7.1.2.2 Chlorobenzenes Biodegradation (1,2,4-rCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, and CB)

As discussed above, chlorinated benzenes (l,2-DCB and 1,4-DCB) account for the majority
(59 %) of the chlorinated organics observed in the DNAPL at RU-C5. Because the DNAPL
contains both 1,2-DCB and 1,4-DCB, these compounds are considered parent compounds and
not the result of degradation of 1,2,4-trichlorobenzene, based upon the mechanism shown in
Figure 8.

'\ The degradation of chlorinated benzenes was monitored during Stage I. As with the chlorinated
I

/ ethenes, chlorinated benzene degradation was anticipated to occur by reductive dechlorination.
During this process, more oxidized compounds such as 1,2,4-trichlorobenzene would be reduced
to less chlorinated organic compounds such as 1,2-DCB, 1,3-DCB, and 1,4-DCB which would
eventually be reduced to CB and ultimately benzene. Unlike chlorinated ethenes degradation,
which results in the production of a relatively non-toxic compound (ethene), reductive
dechlorination of chlorinated benzenes results in the production of benzene, a known carcinogen.
Benzene and chlorobenzene concentration comparison in the TS wells is shown on Figures F54

through F56 (Appendix F).

As with the chlorinated ethenes, chlorinated benzene degradation was observed to occur upon the
addition of substrate. As anticipated, the degradation of 1,2-DCB and 1,4-DCB resulted in the
production of CB. Degradation of 1,2-DCB occurred approximately twice as fast as that of
1,4-DCB, based upon data for the period between day 25 and day 173, the period during which
most of the 1,2-DCB degradation occurred. Degradation of 1,2-DCB to CB occurred within
120 days after substrate delivery in wells IW02A, MW53A and EWOIA. Degradation of
1,4-DCB to CB was observed in wells IW02A and MW53A within 150 days of substrate
distribution and in well EWOIA within 210 days of substrate distribution. The relatively slower
degradation rate in EWOIA is consistent with slower observed chlorinated ethene degradation
and is considered to be partially attributable to a reduced dechlorinating microbial population in

) the backfill material derived from other sites at HPS.
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The molar concentration of chlorinated ethenes increased in wells IW02A and MW53A during
the degradation of the chlorinated ethenes. Because degradation of dissolved-phase alone cannot
account for this increase, another source of chlorinated ethenes must be present. Likely sources
include adsorbed-phase chlorinated ethene and DNAPLs. If DNAPL were present complete
degradation of the chlorinated ethenes would not occur band it would be expected that residual
chlorinated organics would be present after complete substrate utilization. Because complete
degradation of the chlorinated ethenes occurred and because the total concentrations are not

excessively high, the additional concentration is likely the result of degradation of
adsorbed-phase chlorinated ethenes or the dissolution of adsorbed-phase chlorinated ethenes
followed by rapid degradation of the chlo rinated ethenes in the dissolved-phase. This indicates
that the ISB process is not only treating dissolved-phase organics but adsorbed-phase as well.

7.1.2.2 Chlorobenzenes Biodegradation (1,2,4-rCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, and CB)

As discussed above, chlorinated benzenes (l,2-DCB and 1,4-DCB) account for the majority
(59 %) of the chlorinated organics observed in the DNAPL at RU-C5. Because the DNAPL
contains both 1,2-DCB and 1,4-DCB, these compounds are considered parent compounds and
not the result of degradation of 1,2,4-trichlorobenzene, based upon the mechanism shown in
Figure 8.

'\ The degradation of chlorinated benzenes was monitored during Stage I. As with the chlorinated
I

/ ethenes, chlorinated benzene degradation was anticipated to occur by reductive dechlorination.
During this process, more oxidized compounds such as 1,2,4-trichlorobenzene would be reduced
to less chlorinated organic compounds such as 1,2-DCB, 1,3-DCB, and 1,4-DCB which would
eventually be reduced to CB and ultimately benzene. Unlike chlorinated ethenes degradation,
which results in the production of a relatively non-toxic compound (ethene), reductive
dechlorination of chlorinated benzenes results in the production of benzene, a known carcinogen.
Benzene and chlorobenzene concentration comparison in the TS wells is shown on Figures F54

through F56 (Appendix F).

As with the chlorinated ethenes, chlorinated benzene degradation was observed to occur upon the
addition of substrate. As anticipated, the degradation of 1,2-DCB and 1,4-DCB resulted in the
production of CB. Degradation of 1,2-DCB occurred approximately twice as fast as that of
1,4-DCB, based upon data for the period between day 25 and day 173, the period during which
most of the 1,2-DCB degradation occurred. Degradation of 1,2-DCB to CB occurred within
120 days after substrate delivery in wells IW02A, MW53A and EWOIA. Degradation of
1,4-DCB to CB was observed in wells IW02A and MW53A within 150 days of substrate
distribution and in well EWOIA within 210 days of substrate distribution. The relatively slower
degradation rate in EWOIA is consistent with slower observed chlorinated ethene degradation
and is considered to be partially attributable to a reduced dechlorinating microbial population in

) the backfill material derived from other sites at HPS.
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The molar concentration of chlorinated ethenes increased in wells IW02A and MW53A during
the degradation of the chlorinated ethenes. Because degradation of dissolved-phase alone cannot
account for this increase, another source of chlorinated ethenes must be present. Likely sources
include adsorbed-phase chlorinated ethene and DNAPLs. If DNAPL were present complete
degradation of the chlorinated ethenes would not occur band it would be expected that residual
chlorinated organics would be present after complete substrate utilization. Because complete
degradation of the chlorinated ethenes occurred and because the total concentrations are not

excessively high, the additional concentration is likely the result of degradation of
adsorbed-phase chlorinated ethenes or the dissolution of adsorbed-phase chlorinated ethenes
followed by rapid degradation of the chlo rinated ethenes in the dissolved-phase. This indicates
that the ISB process is not only treating dissolved-phase organics but adsorbed-phase as well.

7.1.2.2 Chlorobenzenes Biodegradation (1,2,4-rCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, and CB)

As discussed above, chlorinated benzenes (l,2-DCB and 1,4-DCB) account for the majority
(59 %) of the chlorinated organics observed in the DNAPL at RU-C5. Because the DNAPL
contains both 1,2-DCB and 1,4-DCB, these compounds are considered parent compounds and
not the result of degradation of 1,2,4-trichlorobenzene, based upon the mechanism shown in
Figure 8.

'\ The degradation of chlorinated benzenes was monitored during Stage I. As with the chlorinated
I

/ ethenes, chlorinated benzene degradation was anticipated to occur by reductive dechlorination.
During this process, more oxidized compounds such as 1,2,4-trichlorobenzene would be reduced
to less chlorinated organic compounds such as 1,2-DCB, 1,3-DCB, and 1,4-DCB which would
eventually be reduced to CB and ultimately benzene. Unlike chlorinated ethenes degradation,
which results in the production of a relatively non-toxic compound (ethene), reductive
dechlorination of chlorinated benzenes results in the production of benzene, a known carcinogen.
Benzene and chlorobenzene concentration comparison in the TS wells is shown on Figures F54

through F56 (Appendix F).

As with the chlorinated ethenes, chlorinated benzene degradation was observed to occur upon the
addition of substrate. As anticipated, the degradation of 1,2-DCB and 1,4-DCB resulted in the
production of CB. Degradation of 1,2-DCB occurred approximately twice as fast as that of
1,4-DCB, based upon data for the period between day 25 and day 173, the period during which
most of the 1,2-DCB degradation occurred. Degradation of 1,2-DCB to CB occurred within
120 days after substrate delivery in wells IW02A, MW53A and EWOIA. Degradation of
1,4-DCB to CB was observed in wells IW02A and MW53A within 150 days of substrate
distribution and in well EWOIA within 210 days of substrate distribution. The relatively slower
degradation rate in EWOIA is consistent with slower observed chlorinated ethene degradation
and is considered to be partially attributable to a reduced dechlorinating microbial population in
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The molar concentration of chlorinated ethenes increased in wells IW02A and MW53A during
the degradation of the chlorinated ethenes. Because degradation of dissolved-phase alone cannot
account for this increase, another source of chlorinated ethenes must be present. Likely sources
include adsorbed-phase chlorinated ethene and DNAPLs. If DNAPL were present complete
degradation of the chlorinated ethenes would not occur band it would be expected that residual
chlorinated organics would be present after complete substrate utilization. Because complete
degradation of the chlorinated ethenes occurred and because the total concentrations are not

excessively high, the additional concentration is likely the result of degradation of
adsorbed-phase chlorinated ethenes or the dissolution of adsorbed-phase chlorinated ethenes
followed by rapid degradation of the chlo rinated ethenes in the dissolved-phase. This indicates
that the ISB process is not only treating dissolved-phase organics but adsorbed-phase as well.

7.1.2.2 Chlorobenzenes Biodegradation (1,2,4-rCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, and CB)

As discussed above, chlorinated benzenes (l,2-DCB and 1,4-DCB) account for the majority
(59 %) of the chlorinated organics observed in the DNAPL at RU-C5. Because the DNAPL
contains both 1,2-DCB and 1,4-DCB, these compounds are considered parent compounds and
not the result of degradation of 1,2,4-trichlorobenzene, based upon the mechanism shown in
Figure 8.

'\ The degradation of chlorinated benzenes was monitored during Stage I. As with the chlorinated
I

/ ethenes, chlorinated benzene degradation was anticipated to occur by reductive dechlorination.
During this process, more oxidized compounds such as 1,2,4-trichlorobenzene would be reduced
to less chlorinated organic compounds such as 1,2-DCB, 1,3-DCB, and 1,4-DCB which would
eventually be reduced to CB and ultimately benzene. Unlike chlorinated ethenes degradation,
which results in the production of a relatively non-toxic compound (ethene), reductive
dechlorination of chlorinated benzenes results in the production of benzene, a known carcinogen.
Benzene and chlorobenzene concentration comparison in the TS wells is shown on Figures F54

through F56 (Appendix F).

As with the chlorinated ethenes, chlorinated benzene degradation was observed to occur upon the
addition of substrate. As anticipated, the degradation of 1,2-DCB and 1,4-DCB resulted in the
production of CB. Degradation of 1,2-DCB occurred approximately twice as fast as that of
1,4-DCB, based upon data for the period between day 25 and day 173, the period during which
most of the 1,2-DCB degradation occurred. Degradation of 1,2-DCB to CB occurred within
120 days after substrate delivery in wells IW02A, MW53A and EWOIA. Degradation of
1,4-DCB to CB was observed in wells IW02A and MW53A within 150 days of substrate
distribution and in well EWOIA within 210 days of substrate distribution. The relatively slower
degradation rate in EWOIA is consistent with slower observed chlorinated ethene degradation
and is considered to be partially attributable to a reduced dechlorinating microbial population in
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The molar concentration of chlorinated ethenes increased in wells IW02A and MW53A during
the degradation of the chlorinated ethenes. Because degradation of dissolved-phase alone cannot
account for this increase, another source of chlorinated ethenes must be present. Likely sources
include adsorbed-phase chlorinated ethene and DNAPLs. If DNAPL were present complete
degradation of the chlorinated ethenes would not occur band it would be expected that residual
chlorinated organics would be present after complete substrate utilization. Because complete
degradation of the chlorinated ethenes occurred and because the total concentrations are not

excessively high, the additional concentration is likely the result of degradation of
adsorbed-phase chlorinated ethenes or the dissolution of adsorbed-phase chlorinated ethenes
followed by rapid degradation of the chlo rinated ethenes in the dissolved-phase. This indicates
that the ISB process is not only treating dissolved-phase organics but adsorbed-phase as well.

7.1.2.2 Chlorobenzenes Biodegradation (1,2,4-rCB, 1,2-DCB, 1,3-DCB, 1,4-DCB, and CB)

As discussed above, chlorinated benzenes (l,2-DCB and 1,4-DCB) account for the majority
(59 %) of the chlorinated organics observed in the DNAPL at RU-C5. Because the DNAPL
contains both 1,2-DCB and 1,4-DCB, these compounds are considered parent compounds and
not the result of degradation of 1,2,4-trichlorobenzene, based upon the mechanism shown in
Figure 8.

'\ The degradation of chlorinated benzenes was monitored during Stage I. As with the chlorinated
I

/ ethenes, chlorinated benzene degradation was anticipated to occur by reductive dechlorination.
During this process, more oxidized compounds such as 1,2,4-trichlorobenzene would be reduced
to less chlorinated organic compounds such as 1,2-DCB, 1,3-DCB, and 1,4-DCB which would
eventually be reduced to CB and ultimately benzene. Unlike chlorinated ethenes degradation,
which results in the production of a relatively non-toxic compound (ethene), reductive
dechlorination of chlorinated benzenes results in the production of benzene, a known carcinogen.
Benzene and chlorobenzene concentration comparison in the TS wells is shown on Figures F54

through F56 (Appendix F).

As with the chlorinated ethenes, chlorinated benzene degradation was observed to occur upon the
addition of substrate. As anticipated, the degradation of 1,2-DCB and 1,4-DCB resulted in the
production of CB. Degradation of 1,2-DCB occurred approximately twice as fast as that of
1,4-DCB, based upon data for the period between day 25 and day 173, the period during which
most of the 1,2-DCB degradation occurred. Degradation of 1,2-DCB to CB occurred within
120 days after substrate delivery in wells IW02A, MW53A and EWOIA. Degradation of
1,4-DCB to CB was observed in wells IW02A and MW53A within 150 days of substrate
distribution and in well EWOIA within 210 days of substrate distribution. The relatively slower
degradation rate in EWOIA is consistent with slower observed chlorinated ethene degradation
and is considered to be partially attributable to a reduced dechlorinating microbial population in
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As with the chlorinated ethenes, the biodegradation of chlorinated benzenes in well MW54A was
not measurable. Although CB was present indicating that reductive dechlorination of the DCB
was occurring at that location, prrent compounds 1,2-DCB and 1,4-DCB remained present at
relatively stable concentrations. As with the chlorinated ethenes, the continued presence of
parent compounds at MW54A is considered to be attributable to DNAPL near that location.

Near stoichiometric concentrations of CB were generated during the reduction of 1,2-DCB and
l,4-DCB. CB was obsened to be recalcitrant under anaerobic conditions. During the reductive

dechlorination process a minor increase (-40 Jlg/L) in benzene concentration was observed,
relative to initial concentrations which were up to 320 Jlg/L in well MW54A. Benzene
degradation was not anticipated under enhanced anaerobic biodegradation and accordingly,
benzene concentrations did not decrease during the anaerobic stage.

7.1.2.3 Chlorinated Ethanes
Chlorinated ethanes comprised less than 1% of the DNAPL observed at MW902B however,
1,2-DCA was detected in MW54A at concentrations in excess of 50 mg/L. 1,2-DCA
degradation can occur under both anaerobic and aerobic conditions. Under anaerobic conditions
1,2-DCA degradation is anticipated to occur by reductive dechlorination where chlorine atoms
are replaced by hydrogen resulting in more reduced compounds including CA and ultimately
ethane (Figure 9). As with the chlorinated ethenes the reductive dechlorination process results in
the production of a relatively non toxic compound, ethane.

Degradation of 1,2-DCA was monitored during the Stage I. Rapid degradation of 1,2-DCA was
observed in wells IW02A, MW53A and EW01A. Degradation of 1,2-DCA occurred in wells
IW02A and MW53A in approximately 90 days, approximately 60 days prior to the same
degradation in EW01A. This difference is attributable to the approximately 60 day delay in
distribution of substrate to EW01A.

Notably, the degradation of 1,2-DCA is not accompanied by the increase in daughter products

including CA or ethane. Ethane is present in wells however, the increase in ethane corresponds
to a decrease in ethene concentration. Transformation of ethene to ethane can occur under very
reducing conditions.

Various biotic and abiotic mechanisms can result in the degradation of 1,2-DCA.
Dichloroelimination is a potential biological pathway that would not result in the production of
chloroethane. During this process, both chlorine atoms are remowd from the 1,2-DCA resulting
in the production of ethane rather than CA. In addition, ethene can be produced rather than
ethane. Although this is a potential biodegradation pathway, the ethane is presently considered
attributable to degradation of ethere. No data was collected during the pilot test to evaluate if

\ the ethene observed is attributable to degradation of the chlorinated ethenes or ethanes.
., /
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As with the chlorinated ethenes, the biodegradation of chlorinated benzenes in well MW54A was
not measurable. Although CB was present indicating that reductive dechlorination of the DCB
was occurring at that location, prrent compounds 1,2-DCB and 1,4-DCB remained present at
relatively stable concentrations. As with the chlorinated ethenes, the continued presence of
parent compounds at MW54A is considered to be attributable to DNAPL near that location.

Near stoichiometric concentrations of CB were generated during the reduction of 1,2-DCB and
l,4-DCB. CB was obsened to be recalcitrant under anaerobic conditions. During the reductive

dechlorination process a minor increase (-40 Jlg/L) in benzene concentration was observed,
relative to initial concentrations which were up to 320 Jlg/L in well MW54A. Benzene
degradation was not anticipated under enhanced anaerobic biodegradation and accordingly,
benzene concentrations did not decrease during the anaerobic stage.

7.1.2.3 Chlorinated Ethanes
Chlorinated ethanes comprised less than 1% of the DNAPL observed at MW902B however,
1,2-DCA was detected in MW54A at concentrations in excess of 50 mg/L. 1,2-DCA
degradation can occur under both anaerobic and aerobic conditions. Under anaerobic conditions
1,2-DCA degradation is anticipated to occur by reductive dechlorination where chlorine atoms
are replaced by hydrogen resulting in more reduced compounds including CA and ultimately
ethane (Figure 9). As with the chlorinated ethenes the reductive dechlorination process results in
the production of a relatively non toxic compound, ethane.

Degradation of 1,2-DCA was monitored during the Stage I. Rapid degradation of 1,2-DCA was
observed in wells IW02A, MW53A and EW01A. Degradation of 1,2-DCA occurred in wells
IW02A and MW53A in approximately 90 days, approximately 60 days prior to the same
degradation in EW01A. This difference is attributable to the approximately 60 day delay in
distribution of substrate to EW01A.

Notably, the degradation of 1,2-DCA is not accompanied by the increase in daughter products

including CA or ethane. Ethane is present in wells however, the increase in ethane corresponds
to a decrease in ethene concentration. Transformation of ethene to ethane can occur under very
reducing conditions.

Various biotic and abiotic mechanisms can result in the degradation of 1,2-DCA.
Dichloroelimination is a potential biological pathway that would not result in the production of
chloroethane. During this process, both chlorine atoms are remowd from the 1,2-DCA resulting
in the production of ethane rather than CA. In addition, ethene can be produced rather than
ethane. Although this is a potential biodegradation pathway, the ethane is presently considered
attributable to degradation of ethere. No data was collected during the pilot test to evaluate if

\ the ethene observed is attributable to degradation of the chlorinated ethenes or ethanes.
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As with the chlorinated ethenes, the biodegradation of chlorinated benzenes in well MW54A was
not measurable. Although CB was present indicating that reductive dechlorination of the DCB
was occurring at that location, prrent compounds 1,2-DCB and 1,4-DCB remained present at
relatively stable concentrations. As with the chlorinated ethenes, the continued presence of
parent compounds at MW54A is considered to be attributable to DNAPL near that location.

Near stoichiometric concentrations of CB were generated during the reduction of 1,2-DCB and
l,4-DCB. CB was obsened to be recalcitrant under anaerobic conditions. During the reductive

dechlorination process a minor increase (-40 Jlg/L) in benzene concentration was observed,
relative to initial concentrations which were up to 320 Jlg/L in well MW54A. Benzene
degradation was not anticipated under enhanced anaerobic biodegradation and accordingly,
benzene concentrations did not decrease during the anaerobic stage.

7.1.2.3 Chlorinated Ethanes
Chlorinated ethanes comprised less than 1% of the DNAPL observed at MW902B however,
1,2-DCA was detected in MW54A at concentrations in excess of 50 mg/L. 1,2-DCA
degradation can occur under both anaerobic and aerobic conditions. Under anaerobic conditions
1,2-DCA degradation is anticipated to occur by reductive dechlorination where chlorine atoms
are replaced by hydrogen resulting in more reduced compounds including CA and ultimately
ethane (Figure 9). As with the chlorinated ethenes the reductive dechlorination process results in
the production of a relatively non toxic compound, ethane.

Degradation of 1,2-DCA was monitored during the Stage I. Rapid degradation of 1,2-DCA was
observed in wells IW02A, MW53A and EW01A. Degradation of 1,2-DCA occurred in wells
IW02A and MW53A in approximately 90 days, approximately 60 days prior to the same
degradation in EW01A. This difference is attributable to the approximately 60 day delay in
distribution of substrate to EW01A.

Notably, the degradation of 1,2-DCA is not accompanied by the increase in daughter products

including CA or ethane. Ethane is present in wells however, the increase in ethane corresponds
to a decrease in ethene concentration. Transformation of ethene to ethane can occur under very
reducing conditions.

Various biotic and abiotic mechanisms can result in the degradation of 1,2-DCA.
Dichloroelimination is a potential biological pathway that would not result in the production of
chloroethane. During this process, both chlorine atoms are remowd from the 1,2-DCA resulting
in the production of ethane rather than CA. In addition, ethene can be produced rather than
ethane. Although this is a potential biodegradation pathway, the ethane is presently considered
attributable to degradation of ethere. No data was collected during the pilot test to evaluate if

\ the ethene observed is attributable to degradation of the chlorinated ethenes or ethanes.
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As with the chlorinated ethenes, the biodegradation of chlorinated benzenes in well MW54A was
not measurable. Although CB was present indicating that reductive dechlorination of the DCB
was occurring at that location, prrent compounds 1,2-DCB and 1,4-DCB remained present at
relatively stable concentrations. As with the chlorinated ethenes, the continued presence of
parent compounds at MW54A is considered to be attributable to DNAPL near that location.

Near stoichiometric concentrations of CB were generated during the reduction of 1,2-DCB and
l,4-DCB. CB was obsened to be recalcitrant under anaerobic conditions. During the reductive

dechlorination process a minor increase (-40 Jlg/L) in benzene concentration was observed,
relative to initial concentrations which were up to 320 Jlg/L in well MW54A. Benzene
degradation was not anticipated under enhanced anaerobic biodegradation and accordingly,
benzene concentrations did not decrease during the anaerobic stage.

7.1.2.3 Chlorinated Ethanes
Chlorinated ethanes comprised less than 1% of the DNAPL observed at MW902B however,
1,2-DCA was detected in MW54A at concentrations in excess of 50 mg/L. 1,2-DCA
degradation can occur under both anaerobic and aerobic conditions. Under anaerobic conditions
1,2-DCA degradation is anticipated to occur by reductive dechlorination where chlorine atoms
are replaced by hydrogen resulting in more reduced compounds including CA and ultimately
ethane (Figure 9). As with the chlorinated ethenes the reductive dechlorination process results in
the production of a relatively non toxic compound, ethane.

Degradation of 1,2-DCA was monitored during the Stage I. Rapid degradation of 1,2-DCA was
observed in wells IW02A, MW53A and EW01A. Degradation of 1,2-DCA occurred in wells
IW02A and MW53A in approximately 90 days, approximately 60 days prior to the same
degradation in EW01A. This difference is attributable to the approximately 60 day delay in
distribution of substrate to EW01A.

Notably, the degradation of 1,2-DCA is not accompanied by the increase in daughter products

including CA or ethane. Ethane is present in wells however, the increase in ethane corresponds
to a decrease in ethene concentration. Transformation of ethene to ethane can occur under very
reducing conditions.

Various biotic and abiotic mechanisms can result in the degradation of 1,2-DCA.
Dichloroelimination is a potential biological pathway that would not result in the production of
chloroethane. During this process, both chlorine atoms are remowd from the 1,2-DCA resulting
in the production of ethane rather than CA. In addition, ethene can be produced rather than
ethane. Although this is a potential biodegradation pathway, the ethane is presently considered
attributable to degradation of ethere. No data was collected during the pilot test to evaluate if

\ the ethene observed is attributable to degradation of the chlorinated ethenes or ethanes.
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As with the chlorinated ethenes, the biodegradation of chlorinated benzenes in well MW54A was
not measurable. Although CB was present indicating that reductive dechlorination of the DCB
was occurring at that location, prrent compounds 1,2-DCB and 1,4-DCB remained present at
relatively stable concentrations. As with the chlorinated ethenes, the continued presence of
parent compounds at MW54A is considered to be attributable to DNAPL near that location.

Near stoichiometric concentrations of CB were generated during the reduction of 1,2-DCB and
l,4-DCB. CB was obsened to be recalcitrant under anaerobic conditions. During the reductive

dechlorination process a minor increase (-40 Jlg/L) in benzene concentration was observed,
relative to initial concentrations which were up to 320 Jlg/L in well MW54A. Benzene
degradation was not anticipated under enhanced anaerobic biodegradation and accordingly,
benzene concentrations did not decrease during the anaerobic stage.

7.1.2.3 Chlorinated Ethanes
Chlorinated ethanes comprised less than 1% of the DNAPL observed at MW902B however,
1,2-DCA was detected in MW54A at concentrations in excess of 50 mg/L. 1,2-DCA
degradation can occur under both anaerobic and aerobic conditions. Under anaerobic conditions
1,2-DCA degradation is anticipated to occur by reductive dechlorination where chlorine atoms
are replaced by hydrogen resulting in more reduced compounds including CA and ultimately
ethane (Figure 9). As with the chlorinated ethenes the reductive dechlorination process results in
the production of a relatively non toxic compound, ethane.

Degradation of 1,2-DCA was monitored during the Stage I. Rapid degradation of 1,2-DCA was
observed in wells IW02A, MW53A and EW01A. Degradation of 1,2-DCA occurred in wells
IW02A and MW53A in approximately 90 days, approximately 60 days prior to the same
degradation in EW01A. This difference is attributable to the approximately 60 day delay in
distribution of substrate to EW01A.

Notably, the degradation of 1,2-DCA is not accompanied by the increase in daughter products

including CA or ethane. Ethane is present in wells however, the increase in ethane corresponds
to a decrease in ethene concentration. Transformation of ethene to ethane can occur under very
reducing conditions.

Various biotic and abiotic mechanisms can result in the degradation of 1,2-DCA.
Dichloroelimination is a potential biological pathway that would not result in the production of
chloroethane. During this process, both chlorine atoms are remowd from the 1,2-DCA resulting
in the production of ethane rather than CA. In addition, ethene can be produced rather than
ethane. Although this is a potential biodegradation pathway, the ethane is presently considered
attributable to degradation of ethere. No data was collected during the pilot test to evaluate if

\ the ethene observed is attributable to degradation of the chlorinated ethenes or ethanes.
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As with the other chlorinated organics, the degradation of 1,2-DCA could not be quantified at
MW54A. Fluctuations in 1,2-DCA concentrations mirrored that of other chlorinated organics.
As with the other contaminants, the persistence of 1,2-DCA is attributed to DNAPL located
adjacent to that well.

7.1.3 Other Chemicals of Concern
Other contaminants have been detected in the groundwater during the pilot test including
benzene and naphthalene. The concentration of benzene and naphthalene were typically low
«75 Ilg/L) relative to the high concentration of chlorinated ethenes, ethanes and benzenes.

7.1.4 Vertical Migration
Of particular concern during the pilot test was the potential for contaminants to migrate deeper
into the aquifer. The vertical migration of contaminants in the treatment area was evaluated in
MW56A and MW15F. The data from well MW56A (provided in Figures F16 and F50 and the
table of Appendix C) do not indicate the vertical transport of contaminants from the treatment
zone. Reductive dechlorination was occurring in the lower A-aquifer before the start of the TS.
Background data collected from well MW56A show high concentrations of vinyl chloride
(820 Ilg/L) and ethene (721 11gIL). The concentration of chlorinated ethenes in MW56A

decreased gradually over time (Figure F16), not rapidly and in succession as in reductive
\ dechlorination. Figure F50 shows concentrations of chlorinated ethenes, ethanes, and benzenes
)

.I together exhibiting a similar pattern of gradual reduction. These gradual concentration changes
are consistent with advective transport of contaminants through the well. The data from well
MW15F (provided in the table of Appendix D) show similar gradual concentration changes
indicative of horizontal groundwater migration. Also there was no change in the alkalinity
concentrations in wells MW56A and MW15F after the substrate addition, which provides
evidence that substrate transfer to these wells was not occurring.

7.2 Summary ofStage 2Aerobic ISB
Stage 2 was conducted from January 6 to May 25, 2005. The aerobic stage was conducted after
completion of the anaerobic stage (Stage 1) and after post Stage 1 soil and groundwater sampling
was performed. As described above, the introduction of a fermentable substrate in Stage 1
established highly reducing conditions. This resulted in the biodegradation of the chlorinated
organics including chlorinated tthenes, ethanes and benzenes. The establishment of highly
reducing conditions also had a substantial impact on the geochemical conditions in the aquifer.
Notably electron acceptors including 02, Mn, Fe3+, sulfate and C02 were reduced to C02
reduced MIl, Fe2+, sulfide, and CRt.

The purpose of the aerobic ISB process was to degrade those organic compounds that are
.... aerobically biodegradable and to immobilize any metals potentially mobilized during Stage 1.
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As with the other chlorinated organics, the degradation of 1,2-DCA could not be quantified at
MW54A. Fluctuations in 1,2-DCA concentrations mirrored that of other chlorinated organics.
As with the other contaminants, the persistence of 1,2-DCA is attributed to DNAPL located
adjacent to that well.

7.1.3 Other Chemicals of Concern
Other contaminants have been detected in the groundwater during the pilot test including
benzene and naphthalene. The concentration of benzene and naphthalene were typically low
«75 Ilg/L) relative to the high concentration of chlorinated ethenes, ethanes and benzenes.

7.1.4 Vertical Migration
Of particular concern during the pilot test was the potential for contaminants to migrate deeper
into the aquifer. The vertical migration of contaminants in the treatment area was evaluated in
MW56A and MW15F. The data from well MW56A (provided in Figures F16 and F50 and the
table of Appendix C) do not indicate the vertical transport of contaminants from the treatment
zone. Reductive dechlorination was occurring in the lower A-aquifer before the start of the TS.
Background data collected from well MW56A show high concentrations of vinyl chloride
(820 Ilg/L) and ethene (721 11gIL). The concentration of chlorinated ethenes in MW56A

decreased gradually over time (Figure F16), not rapidly and in succession as in reductive
\ dechlorination. Figure F50 shows concentrations of chlorinated ethenes, ethanes, and benzenes
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.I together exhibiting a similar pattern of gradual reduction. These gradual concentration changes
are consistent with advective transport of contaminants through the well. The data from well
MW15F (provided in the table of Appendix D) show similar gradual concentration changes
indicative of horizontal groundwater migration. Also there was no change in the alkalinity
concentrations in wells MW56A and MW15F after the substrate addition, which provides
evidence that substrate transfer to these wells was not occurring.

7.2 Summary ofStage 2Aerobic ISB
Stage 2 was conducted from January 6 to May 25, 2005. The aerobic stage was conducted after
completion of the anaerobic stage (Stage 1) and after post Stage 1 soil and groundwater sampling
was performed. As described above, the introduction of a fermentable substrate in Stage 1
established highly reducing conditions. This resulted in the biodegradation of the chlorinated
organics including chlorinated tthenes, ethanes and benzenes. The establishment of highly
reducing conditions also had a substantial impact on the geochemical conditions in the aquifer.
Notably electron acceptors including 02, Mn, Fe3+, sulfate and C02 were reduced to C02
reduced MIl, Fe2+, sulfide, and CRt.

The purpose of the aerobic ISB process was to degrade those organic compounds that are
.... aerobically biodegradable and to immobilize any metals potentially mobilized during Stage 1.
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As with the other chlorinated organics, the degradation of 1,2-DCA could not be quantified at
MW54A. Fluctuations in 1,2-DCA concentrations mirrored that of other chlorinated organics.
As with the other contaminants, the persistence of 1,2-DCA is attributed to DNAPL located
adjacent to that well.

7.1.3 Other Chemicals of Concern
Other contaminants have been detected in the groundwater during the pilot test including
benzene and naphthalene. The concentration of benzene and naphthalene were typically low
«75 Ilg/L) relative to the high concentration of chlorinated ethenes, ethanes and benzenes.

7.1.4 Vertical Migration
Of particular concern during the pilot test was the potential for contaminants to migrate deeper
into the aquifer. The vertical migration of contaminants in the treatment area was evaluated in
MW56A and MW15F. The data from well MW56A (provided in Figures F16 and F50 and the
table of Appendix C) do not indicate the vertical transport of contaminants from the treatment
zone. Reductive dechlorination was occurring in the lower A-aquifer before the start of the TS.
Background data collected from well MW56A show high concentrations of vinyl chloride
(820 Ilg/L) and ethene (721 11gIL). The concentration of chlorinated ethenes in MW56A

decreased gradually over time (Figure F16), not rapidly and in succession as in reductive
\ dechlorination. Figure F50 shows concentrations of chlorinated ethenes, ethanes, and benzenes
)

.I together exhibiting a similar pattern of gradual reduction. These gradual concentration changes
are consistent with advective transport of contaminants through the well. The data from well
MW15F (provided in the table of Appendix D) show similar gradual concentration changes
indicative of horizontal groundwater migration. Also there was no change in the alkalinity
concentrations in wells MW56A and MW15F after the substrate addition, which provides
evidence that substrate transfer to these wells was not occurring.

7.2 Summary ofStage 2Aerobic ISB
Stage 2 was conducted from January 6 to May 25, 2005. The aerobic stage was conducted after
completion of the anaerobic stage (Stage 1) and after post Stage 1 soil and groundwater sampling
was performed. As described above, the introduction of a fermentable substrate in Stage 1
established highly reducing conditions. This resulted in the biodegradation of the chlorinated
organics including chlorinated tthenes, ethanes and benzenes. The establishment of highly
reducing conditions also had a substantial impact on the geochemical conditions in the aquifer.
Notably electron acceptors including 02, Mn, Fe3+, sulfate and C02 were reduced to C02
reduced MIl, Fe2+, sulfide, and CRt.

The purpose of the aerobic ISB process was to degrade those organic compounds that are
.... aerobically biodegradable and to immobilize any metals potentially mobilized during Stage 1.
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As with the other chlorinated organics, the degradation of 1,2-DCA could not be quantified at
MW54A. Fluctuations in 1,2-DCA concentrations mirrored that of other chlorinated organics.
As with the other contaminants, the persistence of 1,2-DCA is attributed to DNAPL located
adjacent to that well.

7.1.3 Other Chemicals of Concern
Other contaminants have been detected in the groundwater during the pilot test including
benzene and naphthalene. The concentration of benzene and naphthalene were typically low
«75 Ilg/L) relative to the high concentration of chlorinated ethenes, ethanes and benzenes.

7.1.4 Vertical Migration
Of particular concern during the pilot test was the potential for contaminants to migrate deeper
into the aquifer. The vertical migration of contaminants in the treatment area was evaluated in
MW56A and MW15F. The data from well MW56A (provided in Figures F16 and F50 and the
table of Appendix C) do not indicate the vertical transport of contaminants from the treatment
zone. Reductive dechlorination was occurring in the lower A-aquifer before the start of the TS.
Background data collected from well MW56A show high concentrations of vinyl chloride
(820 Ilg/L) and ethene (721 11gIL). The concentration of chlorinated ethenes in MW56A

decreased gradually over time (Figure F16), not rapidly and in succession as in reductive
\ dechlorination. Figure F50 shows concentrations of chlorinated ethenes, ethanes, and benzenes
)

.I together exhibiting a similar pattern of gradual reduction. These gradual concentration changes
are consistent with advective transport of contaminants through the well. The data from well
MW15F (provided in the table of Appendix D) show similar gradual concentration changes
indicative of horizontal groundwater migration. Also there was no change in the alkalinity
concentrations in wells MW56A and MW15F after the substrate addition, which provides
evidence that substrate transfer to these wells was not occurring.

7.2 Summary ofStage 2Aerobic ISB
Stage 2 was conducted from January 6 to May 25, 2005. The aerobic stage was conducted after
completion of the anaerobic stage (Stage 1) and after post Stage 1 soil and groundwater sampling
was performed. As described above, the introduction of a fermentable substrate in Stage 1
established highly reducing conditions. This resulted in the biodegradation of the chlorinated
organics including chlorinated tthenes, ethanes and benzenes. The establishment of highly
reducing conditions also had a substantial impact on the geochemical conditions in the aquifer.
Notably electron acceptors including 02, Mn, Fe3+, sulfate and C02 were reduced to C02
reduced MIl, Fe2+, sulfide, and CRt.

The purpose of the aerobic ISB process was to degrade those organic compounds that are
.... aerobically biodegradable and to immobilize any metals potentially mobilized during Stage 1.
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As with the other chlorinated organics, the degradation of 1,2-DCA could not be quantified at
MW54A. Fluctuations in 1,2-DCA concentrations mirrored that of other chlorinated organics.
As with the other contaminants, the persistence of 1,2-DCA is attributed to DNAPL located
adjacent to that well.

7.1.3 Other Chemicals of Concern
Other contaminants have been detected in the groundwater during the pilot test including
benzene and naphthalene. The concentration of benzene and naphthalene were typically low
«75 Ilg/L) relative to the high concentration of chlorinated ethenes, ethanes and benzenes.

7.1.4 Vertical Migration
Of particular concern during the pilot test was the potential for contaminants to migrate deeper
into the aquifer. The vertical migration of contaminants in the treatment area was evaluated in
MW56A and MW15F. The data from well MW56A (provided in Figures F16 and F50 and the
table of Appendix C) do not indicate the vertical transport of contaminants from the treatment
zone. Reductive dechlorination was occurring in the lower A-aquifer before the start of the TS.
Background data collected from well MW56A show high concentrations of vinyl chloride
(820 Ilg/L) and ethene (721 11gIL). The concentration of chlorinated ethenes in MW56A

decreased gradually over time (Figure F16), not rapidly and in succession as in reductive
\ dechlorination. Figure F50 shows concentrations of chlorinated ethenes, ethanes, and benzenes
)

.I together exhibiting a similar pattern of gradual reduction. These gradual concentration changes
are consistent with advective transport of contaminants through the well. The data from well
MW15F (provided in the table of Appendix D) show similar gradual concentration changes
indicative of horizontal groundwater migration. Also there was no change in the alkalinity
concentrations in wells MW56A and MW15F after the substrate addition, which provides
evidence that substrate transfer to these wells was not occurring.

7.2 Summary ofStage 2Aerobic ISB
Stage 2 was conducted from January 6 to May 25, 2005. The aerobic stage was conducted after
completion of the anaerobic stage (Stage 1) and after post Stage 1 soil and groundwater sampling
was performed. As described above, the introduction of a fermentable substrate in Stage 1
established highly reducing conditions. This resulted in the biodegradation of the chlorinated
organics including chlorinated tthenes, ethanes and benzenes. The establishment of highly
reducing conditions also had a substantial impact on the geochemical conditions in the aquifer.
Notably electron acceptors including 02, Mn, Fe3+, sulfate and C02 were reduced to C02
reduced MIl, Fe2+, sulfide, and CRt.

The purpose of the aerobic ISB process was to degrade those organic compounds that are
.... aerobically biodegradable and to immobilize any metals potentially mobilized during Stage 1.
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Chlorinated organic compounds evaluated during the aerobic stage include CB resulting from the

reductive dechlorination of 1,2-DCB and l,4-DCB. In addition, aerobic biodegradation of non

chlorinated organics including benzene, TPH, phenols, and PAHs was evaluated.

The aerobic ISB process consists of biostimulation of the indigenous aerobic heterotrophic

microorganisms by the addition of Oz. These microorganisms utilize reduced contaminants (i.e.,

benzene, CB, phenol) as an electron acceptor and carbon donor, and Oz as an electron acceptor.

These microorganisms create a biologically mediated oxidation reduction reaction, resulting in

the generation of energy used by the organism for its life processes. The reaction results

predominantly in the production of COz and HzO, with small amounts of chloride in the case of

chlorinated compound degradation. The process is identical to eating and breathing that we do to

live.

As with the anaerobic substrate distribution, only a portion of the Oz is utilized in the

biodegradation of the contaminants. A large Oz demand was created by the establishment of

highly reducing conditions to achieve the degradation in Stage 1. The Oz demand comes in the

form of reduced electron acceptors such as Mn, Fe2
+, sulfide, and C~ produced during the

reduction of Fe3
+, sulfate and COz as discussed above. In addition, any residual organic carbon

remaining from Stage 1 will be aerobically degraded and therefore act as a sink for 02.

\,

) Aerobic biostimulation \V<lS conducted by the addition of 02 to each of the wells in the TS. The
/

addition of 02 changed the highly reducing conditions established during Stage 1 to more

oxidizing conditions conducive to the aerobic biodegradation of the organics. iSOC TM

technology was used to introduce Oz to the wells. iSOCs were used because they are a passive

system capable of infusing groundwater with very high concentrations of gas without sparging,

which can result in the physical removal of the contaminants. Although sparging may be an

effective technology for full-scale remediation, sparging was not selected for this TS because of

the difficulty of attributing contaminant loss to biodegradation rather than physical removal

processes.

The establishment of aerobic conditions produced substantial changes in groundwater

geochemistry and contaminant concentrations. The following sections describe these changes.

\.
)

7.2.1 Geochemical Changes
7.2.1.1 Oxygen
As expected the iSOCTM units substantially increased 02 concentrations in each well. At sea

level, the maximum dissolved concentration of 02 in equilibrium with air is approximately

8 mgIL. However, groundwater in equilibrium with pure 02 under the same conditions can reach

dissolved concentrations in excess of 40 mgIL. The iSOCTM units effectively infused the

groundwater with 02 to concentrations in excess of 40 mgIL. Increased DO concentrations were
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Chlorinated organic compounds evaluated during the aerobic stage include CB resulting from the

reductive dechlorination of 1,2-DCB and l,4-DCB. In addition, aerobic biodegradation of non

chlorinated organics including benzene, TPH, phenols, and PAHs was evaluated.

The aerobic ISB process consists of biostimulation of the indigenous aerobic heterotrophic

microorganisms by the addition of Oz. These microorganisms utilize reduced contaminants (i.e.,

benzene, CB, phenol) as an electron acceptor and carbon donor, and Oz as an electron acceptor.

These microorganisms create a biologically mediated oxidation reduction reaction, resulting in

the generation of energy used by the organism for its life processes. The reaction results

predominantly in the production of COz and HzO, with small amounts of chloride in the case of

chlorinated compound degradation. The process is identical to eating and breathing that we do to

live.

As with the anaerobic substrate distribution, only a portion of the Oz is utilized in the

biodegradation of the contaminants. A large Oz demand was created by the establishment of

highly reducing conditions to achieve the degradation in Stage 1. The Oz demand comes in the

form of reduced electron acceptors such as Mn, Fe2
+, sulfide, and C~ produced during the

reduction of Fe3
+, sulfate and COz as discussed above. In addition, any residual organic carbon

remaining from Stage 1 will be aerobically degraded and therefore act as a sink for 02.
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/

addition of 02 changed the highly reducing conditions established during Stage 1 to more

oxidizing conditions conducive to the aerobic biodegradation of the organics. iSOC TM

technology was used to introduce Oz to the wells. iSOCs were used because they are a passive

system capable of infusing groundwater with very high concentrations of gas without sparging,

which can result in the physical removal of the contaminants. Although sparging may be an

effective technology for full-scale remediation, sparging was not selected for this TS because of

the difficulty of attributing contaminant loss to biodegradation rather than physical removal

processes.

The establishment of aerobic conditions produced substantial changes in groundwater

geochemistry and contaminant concentrations. The following sections describe these changes.
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7.2.1 Geochemical Changes
7.2.1.1 Oxygen
As expected the iSOCTM units substantially increased 02 concentrations in each well. At sea

level, the maximum dissolved concentration of 02 in equilibrium with air is approximately

8 mgIL. However, groundwater in equilibrium with pure 02 under the same conditions can reach

dissolved concentrations in excess of 40 mgIL. The iSOCTM units effectively infused the

groundwater with 02 to concentrations in excess of 40 mgIL. Increased DO concentrations were
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Chlorinated organic compounds evaluated during the aerobic stage include CB resulting from the

reductive dechlorination of 1,2-DCB and l,4-DCB. In addition, aerobic biodegradation of non

chlorinated organics including benzene, TPH, phenols, and PAHs was evaluated.

The aerobic ISB process consists of biostimulation of the indigenous aerobic heterotrophic

microorganisms by the addition of Oz. These microorganisms utilize reduced contaminants (i.e.,

benzene, CB, phenol) as an electron acceptor and carbon donor, and Oz as an electron acceptor.

These microorganisms create a biologically mediated oxidation reduction reaction, resulting in

the generation of energy used by the organism for its life processes. The reaction results

predominantly in the production of COz and HzO, with small amounts of chloride in the case of

chlorinated compound degradation. The process is identical to eating and breathing that we do to

live.

As with the anaerobic substrate distribution, only a portion of the Oz is utilized in the

biodegradation of the contaminants. A large Oz demand was created by the establishment of

highly reducing conditions to achieve the degradation in Stage 1. The Oz demand comes in the

form of reduced electron acceptors such as Mn, Fe2
+, sulfide, and C~ produced during the

reduction of Fe3
+, sulfate and COz as discussed above. In addition, any residual organic carbon

remaining from Stage 1 will be aerobically degraded and therefore act as a sink for 02.
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addition of 02 changed the highly reducing conditions established during Stage 1 to more

oxidizing conditions conducive to the aerobic biodegradation of the organics. iSOC TM

technology was used to introduce Oz to the wells. iSOCs were used because they are a passive

system capable of infusing groundwater with very high concentrations of gas without sparging,

which can result in the physical removal of the contaminants. Although sparging may be an

effective technology for full-scale remediation, sparging was not selected for this TS because of

the difficulty of attributing contaminant loss to biodegradation rather than physical removal

processes.

The establishment of aerobic conditions produced substantial changes in groundwater

geochemistry and contaminant concentrations. The following sections describe these changes.
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7.2.1 Geochemical Changes
7.2.1.1 Oxygen
As expected the iSOCTM units substantially increased 02 concentrations in each well. At sea

level, the maximum dissolved concentration of 02 in equilibrium with air is approximately

8 mgIL. However, groundwater in equilibrium with pure 02 under the same conditions can reach

dissolved concentrations in excess of 40 mgIL. The iSOCTM units effectively infused the

groundwater with 02 to concentrations in excess of 40 mgIL. Increased DO concentrations were
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Chlorinated organic compounds evaluated during the aerobic stage include CB resulting from the

reductive dechlorination of 1,2-DCB and l,4-DCB. In addition, aerobic biodegradation of non

chlorinated organics including benzene, TPH, phenols, and PAHs was evaluated.

The aerobic ISB process consists of biostimulation of the indigenous aerobic heterotrophic

microorganisms by the addition of Oz. These microorganisms utilize reduced contaminants (i.e.,

benzene, CB, phenol) as an electron acceptor and carbon donor, and Oz as an electron acceptor.

These microorganisms create a biologically mediated oxidation reduction reaction, resulting in

the generation of energy used by the organism for its life processes. The reaction results

predominantly in the production of COz and HzO, with small amounts of chloride in the case of

chlorinated compound degradation. The process is identical to eating and breathing that we do to

live.

As with the anaerobic substrate distribution, only a portion of the Oz is utilized in the

biodegradation of the contaminants. A large Oz demand was created by the establishment of

highly reducing conditions to achieve the degradation in Stage 1. The Oz demand comes in the

form of reduced electron acceptors such as Mn, Fe2
+, sulfide, and C~ produced during the

reduction of Fe3
+, sulfate and COz as discussed above. In addition, any residual organic carbon

remaining from Stage 1 will be aerobically degraded and therefore act as a sink for 02.
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addition of 02 changed the highly reducing conditions established during Stage 1 to more

oxidizing conditions conducive to the aerobic biodegradation of the organics. iSOC TM

technology was used to introduce Oz to the wells. iSOCs were used because they are a passive

system capable of infusing groundwater with very high concentrations of gas without sparging,

which can result in the physical removal of the contaminants. Although sparging may be an

effective technology for full-scale remediation, sparging was not selected for this TS because of

the difficulty of attributing contaminant loss to biodegradation rather than physical removal

processes.

The establishment of aerobic conditions produced substantial changes in groundwater

geochemistry and contaminant concentrations. The following sections describe these changes.
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7.2.1 Geochemical Changes
7.2.1.1 Oxygen
As expected the iSOCTM units substantially increased 02 concentrations in each well. At sea

level, the maximum dissolved concentration of 02 in equilibrium with air is approximately

8 mgIL. However, groundwater in equilibrium with pure 02 under the same conditions can reach

dissolved concentrations in excess of 40 mgIL. The iSOCTM units effectively infused the

groundwater with 02 to concentrations in excess of 40 mgIL. Increased DO concentrations were
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Chlorinated organic compounds evaluated during the aerobic stage include CB resulting from the

reductive dechlorination of 1,2-DCB and l,4-DCB. In addition, aerobic biodegradation of non

chlorinated organics including benzene, TPH, phenols, and PAHs was evaluated.

The aerobic ISB process consists of biostimulation of the indigenous aerobic heterotrophic

microorganisms by the addition of Oz. These microorganisms utilize reduced contaminants (i.e.,

benzene, CB, phenol) as an electron acceptor and carbon donor, and Oz as an electron acceptor.

These microorganisms create a biologically mediated oxidation reduction reaction, resulting in

the generation of energy used by the organism for its life processes. The reaction results

predominantly in the production of COz and HzO, with small amounts of chloride in the case of

chlorinated compound degradation. The process is identical to eating and breathing that we do to

live.

As with the anaerobic substrate distribution, only a portion of the Oz is utilized in the

biodegradation of the contaminants. A large Oz demand was created by the establishment of

highly reducing conditions to achieve the degradation in Stage 1. The Oz demand comes in the

form of reduced electron acceptors such as Mn, Fe2
+, sulfide, and C~ produced during the

reduction of Fe3
+, sulfate and COz as discussed above. In addition, any residual organic carbon

remaining from Stage 1 will be aerobically degraded and therefore act as a sink for 02.
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addition of 02 changed the highly reducing conditions established during Stage 1 to more

oxidizing conditions conducive to the aerobic biodegradation of the organics. iSOC TM

technology was used to introduce Oz to the wells. iSOCs were used because they are a passive

system capable of infusing groundwater with very high concentrations of gas without sparging,

which can result in the physical removal of the contaminants. Although sparging may be an

effective technology for full-scale remediation, sparging was not selected for this TS because of

the difficulty of attributing contaminant loss to biodegradation rather than physical removal

processes.

The establishment of aerobic conditions produced substantial changes in groundwater

geochemistry and contaminant concentrations. The following sections describe these changes.
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7.2.1 Geochemical Changes
7.2.1.1 Oxygen
As expected the iSOCTM units substantially increased 02 concentrations in each well. At sea

level, the maximum dissolved concentration of 02 in equilibrium with air is approximately

8 mgIL. However, groundwater in equilibrium with pure 02 under the same conditions can reach

dissolved concentrations in excess of 40 mgIL. The iSOCTM units effectively infused the

groundwater with 02 to concentrations in excess of 40 mgIL. Increased DO concentrations were
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observed immediately after addition of tre 02. The presence of high concentrations of Oz
demonstrated that Oz is present in the groundwater and is available for aerobic biodegradation of

the organics.

7.2.1.2 Oxidation-Reduction Potential (ORP)

As anticipated, the addition of 02 resulted in a rapid increase in ORP. ORP values increased

from lower than -300 mV to over +100 mY. ORP stabilized rapidly in each of the wells, and

after the initial increase remained relatively constant for the remainder of the aerobic stage.

7.2.1.3 pH

The pH of the aquifer rose slightly during the aerobic stage, remaining slightly above neutral.

The pH of the aquifer remained within the range favorable for ISB (4.5 to 8).

7.2.1.4 Specific Conductance

The SC remained relatively constant at approximately 5 mS/cm in wells MW53A and IW02A.

The SC decreased from a maximum of approximately 15 mS/cm to approximately 5 mS/cm in

wells MW54A and EW01A. The reduction in SC in these wells began with the introduction of

hydrogen during the anaerobic stage. The SC in all wells remained constant during the aerobic

stage.

7.2.1.5 Ferrous Iron

Under aerobic conditions, Fez+ is not stable and is anticipated to precipitate as insoluble Fe3+. As

anticipated, the concentration of Fe2+ in wells IW02A and MW53A reduced during the aerobic

stage. However, the concentration of Fe2+ increased in wells MW54A and EWO 1A during the

aerobic stage. The presence of ferrous Fe with elevated Oz concentrations indicate that

disequilibrium conditions exist il the area of those wells. The elevated Fe2+ at MW54A and

EW01A is considered to be due to limited delivery of02 away from the wells thereby allowing

reducing conditions to persist immediately outside the well.

7.2.1.6 Sulfate

The fIrst inorganic parameter expected to be oxidized during the addition of Oz is sulfIde.

SulfIde is produced during the anaerobic stage by the reduction of sulfate. Sulfate was measured

during the Post-Stage 1 and Post-Stage 2 sampling events. The data indicated that the sulfate

concentrations had returned to their Pre-Stage 1 concentrations in each of the wells in the TS

area. The data indicate that oxidation of SJlfIde represents a signifIcant 02 demand during

transition to aerobic conditions. However, suffIcient 02 was delivered to overcome this demand.
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observed immediately after addition of tre 02. The presence of high concentrations of Oz
demonstrated that Oz is present in the groundwater and is available for aerobic biodegradation of

the organics.

7.2.1.2 Oxidation-Reduction Potential (ORP)

As anticipated, the addition of 02 resulted in a rapid increase in ORP. ORP values increased

from lower than -300 mV to over +100 mY. ORP stabilized rapidly in each of the wells, and

after the initial increase remained relatively constant for the remainder of the aerobic stage.

7.2.1.3 pH

The pH of the aquifer rose slightly during the aerobic stage, remaining slightly above neutral.

The pH of the aquifer remained within the range favorable for ISB (4.5 to 8).

7.2.1.4 Specific Conductance

The SC remained relatively constant at approximately 5 mS/cm in wells MW53A and IW02A.

The SC decreased from a maximum of approximately 15 mS/cm to approximately 5 mS/cm in

wells MW54A and EW01A. The reduction in SC in these wells began with the introduction of

hydrogen during the anaerobic stage. The SC in all wells remained constant during the aerobic

stage.

7.2.1.5 Ferrous Iron

Under aerobic conditions, Fez+ is not stable and is anticipated to precipitate as insoluble Fe3+. As

anticipated, the concentration of Fe2+ in wells IW02A and MW53A reduced during the aerobic

stage. However, the concentration of Fe2+ increased in wells MW54A and EWO 1A during the

aerobic stage. The presence of ferrous Fe with elevated Oz concentrations indicate that

disequilibrium conditions exist il the area of those wells. The elevated Fe2+ at MW54A and

EW01A is considered to be due to limited delivery of02 away from the wells thereby allowing

reducing conditions to persist immediately outside the well.

7.2.1.6 Sulfate

The fIrst inorganic parameter expected to be oxidized during the addition of Oz is sulfIde.

SulfIde is produced during the anaerobic stage by the reduction of sulfate. Sulfate was measured

during the Post-Stage 1 and Post-Stage 2 sampling events. The data indicated that the sulfate

concentrations had returned to their Pre-Stage 1 concentrations in each of the wells in the TS

area. The data indicate that oxidation of SJlfIde represents a signifIcant 02 demand during

transition to aerobic conditions. However, suffIcient 02 was delivered to overcome this demand.
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EW01A is considered to be due to limited delivery of02 away from the wells thereby allowing

reducing conditions to persist immediately outside the well.
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The fIrst inorganic parameter expected to be oxidized during the addition of Oz is sulfIde.

SulfIde is produced during the anaerobic stage by the reduction of sulfate. Sulfate was measured

during the Post-Stage 1 and Post-Stage 2 sampling events. The data indicated that the sulfate

concentrations had returned to their Pre-Stage 1 concentrations in each of the wells in the TS

area. The data indicate that oxidation of SJlfIde represents a signifIcant 02 demand during

transition to aerobic conditions. However, suffIcient 02 was delivered to overcome this demand.
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observed immediately after addition of tre 02. The presence of high concentrations of Oz
demonstrated that Oz is present in the groundwater and is available for aerobic biodegradation of

the organics.

7.2.1.2 Oxidation-Reduction Potential (ORP)

As anticipated, the addition of 02 resulted in a rapid increase in ORP. ORP values increased

from lower than -300 mV to over +100 mY. ORP stabilized rapidly in each of the wells, and

after the initial increase remained relatively constant for the remainder of the aerobic stage.
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The pH of the aquifer rose slightly during the aerobic stage, remaining slightly above neutral.

The pH of the aquifer remained within the range favorable for ISB (4.5 to 8).

7.2.1.4 Specific Conductance

The SC remained relatively constant at approximately 5 mS/cm in wells MW53A and IW02A.

The SC decreased from a maximum of approximately 15 mS/cm to approximately 5 mS/cm in

wells MW54A and EW01A. The reduction in SC in these wells began with the introduction of

hydrogen during the anaerobic stage. The SC in all wells remained constant during the aerobic
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Under aerobic conditions, Fez+ is not stable and is anticipated to precipitate as insoluble Fe3+. As
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aerobic stage. The presence of ferrous Fe with elevated Oz concentrations indicate that

disequilibrium conditions exist il the area of those wells. The elevated Fe2+ at MW54A and

EW01A is considered to be due to limited delivery of02 away from the wells thereby allowing

reducing conditions to persist immediately outside the well.

7.2.1.6 Sulfate

The fIrst inorganic parameter expected to be oxidized during the addition of Oz is sulfIde.

SulfIde is produced during the anaerobic stage by the reduction of sulfate. Sulfate was measured

during the Post-Stage 1 and Post-Stage 2 sampling events. The data indicated that the sulfate

concentrations had returned to their Pre-Stage 1 concentrations in each of the wells in the TS

area. The data indicate that oxidation of SJlfIde represents a signifIcant 02 demand during

transition to aerobic conditions. However, suffIcient 02 was delivered to overcome this demand.
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observed immediately after addition of tre 02. The presence of high concentrations of Oz
demonstrated that Oz is present in the groundwater and is available for aerobic biodegradation of

the organics.

7.2.1.2 Oxidation-Reduction Potential (ORP)

As anticipated, the addition of 02 resulted in a rapid increase in ORP. ORP values increased

from lower than -300 mV to over +100 mY. ORP stabilized rapidly in each of the wells, and

after the initial increase remained relatively constant for the remainder of the aerobic stage.

7.2.1.3 pH

The pH of the aquifer rose slightly during the aerobic stage, remaining slightly above neutral.

The pH of the aquifer remained within the range favorable for ISB (4.5 to 8).

7.2.1.4 Specific Conductance

The SC remained relatively constant at approximately 5 mS/cm in wells MW53A and IW02A.

The SC decreased from a maximum of approximately 15 mS/cm to approximately 5 mS/cm in

wells MW54A and EW01A. The reduction in SC in these wells began with the introduction of

hydrogen during the anaerobic stage. The SC in all wells remained constant during the aerobic

stage.

7.2.1.5 Ferrous Iron

Under aerobic conditions, Fez+ is not stable and is anticipated to precipitate as insoluble Fe3+. As

anticipated, the concentration of Fe2+ in wells IW02A and MW53A reduced during the aerobic

stage. However, the concentration of Fe2+ increased in wells MW54A and EWO 1A during the

aerobic stage. The presence of ferrous Fe with elevated Oz concentrations indicate that

disequilibrium conditions exist il the area of those wells. The elevated Fe2+ at MW54A and

EW01A is considered to be due to limited delivery of02 away from the wells thereby allowing

reducing conditions to persist immediately outside the well.

7.2.1.6 Sulfate

The fIrst inorganic parameter expected to be oxidized during the addition of Oz is sulfIde.

SulfIde is produced during the anaerobic stage by the reduction of sulfate. Sulfate was measured

during the Post-Stage 1 and Post-Stage 2 sampling events. The data indicated that the sulfate

concentrations had returned to their Pre-Stage 1 concentrations in each of the wells in the TS

area. The data indicate that oxidation of SJlfIde represents a signifIcant 02 demand during

transition to aerobic conditions. However, suffIcient 02 was delivered to overcome this demand.
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7.2.1.7 Methane
As discussed above, C~ can be generated from the reduction of CO2 and is the most reduced
organic compound present. Because C~ is highly reduced it is readily utilized as an eectron
donor in the presence of02. Therefore, C~ is readily biodegraded under aerobic conditions.

During Stage 1 of the TS C~ concentrations in wells IW02A and MW53A increased
substantially (from below detection limits to 12 mgIL and 16 mgIL, respectively). The
concentration of C~ in the wells MW54A and EW01A remained relatively low (-1 mg/L and
2 mg/L respectively). With the addition of 02 during Stage 2, the concentration of C~ in both
wells IW02A and MW53A decreased substantially (- 2 and 3 mg/L, respectively). The data
indicate that indigenous methanotrophic bacteria are degrading the available C~.

The concentration of C~ in well EW01A increased during Stage 2. Although elevated
concentrations of 02 were observed in this well C~ concentration continued to rise during

Stage 2. Because C~ is readily degradable aerobically, the data indicate that substantially
reducing conditions must occur near the well. The data corresponding with the Fe2+ results also
indicated that reducing conditions may still be present in the area of this well. Post-Stage 2 TOC
analysis confirmed that organic carbon had been degraded in all other TS wells, however organic
carbon was still present at relatively high concentrations in EW01A. This organic carbon may

\ have been a continuing source for C~ generation.
I

/

The sulfate analysis indicates that 02 was utilized for the oxidation of sulfide in this well, and
therefore, oxidation reduction conditions should not support methanogenesis. Potentially, sulfide
may be oxidized more rapidly than C~ resulting in the presence of previously generated C~
with sulfate. Additionally, elevated TOC remains in the area ofEW02A. Because a substantial
amount of carbon remains in the area of this well, C~ may continue to be generated in the
aquifer in areas outside the influence of the 02 delivery system. This result suggests that the
iSOCs were not effective for delivery of02.

C~ concentrations remained very low in well MW54A during both the aerobic and anaerobic
stages of the TS. As discussed above, the indigenous orgpnisms use more thermodynamically
favorable electron acceptors before using C02 as an electron acceptor in methanogenesis.
Chlorinated organics are used as electron acceptors in the biodegradation process. These
chlorinated organics are more favorable eectron acceptors than CO2. Therefore, the organisms
will not use the delivered hydrogen for methanogenesis until the chlorinated organics are
depleted, as was observed in IW02A and MW53A. A DNAPL has been observed adjacent to
well MW54A. The ongoing analytical data confirm that the DNAPL represents a continuing
source of chlorinated organics to the aquifer at that location. Because there is a continuing
source of chlorinated organics, the methanogenic conditions were not achieved. These data, in
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concentrations of 02 were observed in this well C~ concentration continued to rise during

Stage 2. Because C~ is readily degradable aerobically, the data indicate that substantially
reducing conditions must occur near the well. The data corresponding with the Fe2+ results also
indicated that reducing conditions may still be present in the area of this well. Post-Stage 2 TOC
analysis confirmed that organic carbon had been degraded in all other TS wells, however organic
carbon was still present at relatively high concentrations in EW01A. This organic carbon may

\ have been a continuing source for C~ generation.
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The sulfate analysis indicates that 02 was utilized for the oxidation of sulfide in this well, and
therefore, oxidation reduction conditions should not support methanogenesis. Potentially, sulfide
may be oxidized more rapidly than C~ resulting in the presence of previously generated C~
with sulfate. Additionally, elevated TOC remains in the area ofEW02A. Because a substantial
amount of carbon remains in the area of this well, C~ may continue to be generated in the
aquifer in areas outside the influence of the 02 delivery system. This result suggests that the
iSOCs were not effective for delivery of02.

C~ concentrations remained very low in well MW54A during both the aerobic and anaerobic
stages of the TS. As discussed above, the indigenous orgpnisms use more thermodynamically
favorable electron acceptors before using C02 as an electron acceptor in methanogenesis.
Chlorinated organics are used as electron acceptors in the biodegradation process. These
chlorinated organics are more favorable eectron acceptors than CO2. Therefore, the organisms
will not use the delivered hydrogen for methanogenesis until the chlorinated organics are
depleted, as was observed in IW02A and MW53A. A DNAPL has been observed adjacent to
well MW54A. The ongoing analytical data confirm that the DNAPL represents a continuing
source of chlorinated organics to the aquifer at that location. Because there is a continuing
source of chlorinated organics, the methanogenic conditions were not achieved. These data, in
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concentrations of 02 were observed in this well C~ concentration continued to rise during

Stage 2. Because C~ is readily degradable aerobically, the data indicate that substantially
reducing conditions must occur near the well. The data corresponding with the Fe2+ results also
indicated that reducing conditions may still be present in the area of this well. Post-Stage 2 TOC
analysis confirmed that organic carbon had been degraded in all other TS wells, however organic
carbon was still present at relatively high concentrations in EW01A. This organic carbon may

\ have been a continuing source for C~ generation.
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The sulfate analysis indicates that 02 was utilized for the oxidation of sulfide in this well, and
therefore, oxidation reduction conditions should not support methanogenesis. Potentially, sulfide
may be oxidized more rapidly than C~ resulting in the presence of previously generated C~
with sulfate. Additionally, elevated TOC remains in the area ofEW02A. Because a substantial
amount of carbon remains in the area of this well, C~ may continue to be generated in the
aquifer in areas outside the influence of the 02 delivery system. This result suggests that the
iSOCs were not effective for delivery of02.

C~ concentrations remained very low in well MW54A during both the aerobic and anaerobic
stages of the TS. As discussed above, the indigenous orgpnisms use more thermodynamically
favorable electron acceptors before using C02 as an electron acceptor in methanogenesis.
Chlorinated organics are used as electron acceptors in the biodegradation process. These
chlorinated organics are more favorable eectron acceptors than CO2. Therefore, the organisms
will not use the delivered hydrogen for methanogenesis until the chlorinated organics are
depleted, as was observed in IW02A and MW53A. A DNAPL has been observed adjacent to
well MW54A. The ongoing analytical data confirm that the DNAPL represents a continuing
source of chlorinated organics to the aquifer at that location. Because there is a continuing
source of chlorinated organics, the methanogenic conditions were not achieved. These data, in
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As discussed above, C~ can be generated from the reduction of CO2 and is the most reduced
organic compound present. Because C~ is highly reduced it is readily utilized as an eectron
donor in the presence of02. Therefore, C~ is readily biodegraded under aerobic conditions.
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indicate that indigenous methanotrophic bacteria are degrading the available C~.

The concentration of C~ in well EW01A increased during Stage 2. Although elevated
concentrations of 02 were observed in this well C~ concentration continued to rise during

Stage 2. Because C~ is readily degradable aerobically, the data indicate that substantially
reducing conditions must occur near the well. The data corresponding with the Fe2+ results also
indicated that reducing conditions may still be present in the area of this well. Post-Stage 2 TOC
analysis confirmed that organic carbon had been degraded in all other TS wells, however organic
carbon was still present at relatively high concentrations in EW01A. This organic carbon may

\ have been a continuing source for C~ generation.
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The sulfate analysis indicates that 02 was utilized for the oxidation of sulfide in this well, and
therefore, oxidation reduction conditions should not support methanogenesis. Potentially, sulfide
may be oxidized more rapidly than C~ resulting in the presence of previously generated C~
with sulfate. Additionally, elevated TOC remains in the area ofEW02A. Because a substantial
amount of carbon remains in the area of this well, C~ may continue to be generated in the
aquifer in areas outside the influence of the 02 delivery system. This result suggests that the
iSOCs were not effective for delivery of02.

C~ concentrations remained very low in well MW54A during both the aerobic and anaerobic
stages of the TS. As discussed above, the indigenous orgpnisms use more thermodynamically
favorable electron acceptors before using C02 as an electron acceptor in methanogenesis.
Chlorinated organics are used as electron acceptors in the biodegradation process. These
chlorinated organics are more favorable eectron acceptors than CO2. Therefore, the organisms
will not use the delivered hydrogen for methanogenesis until the chlorinated organics are
depleted, as was observed in IW02A and MW53A. A DNAPL has been observed adjacent to
well MW54A. The ongoing analytical data confirm that the DNAPL represents a continuing
source of chlorinated organics to the aquifer at that location. Because there is a continuing
source of chlorinated organics, the methanogenic conditions were not achieved. These data, in
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As discussed above, C~ can be generated from the reduction of CO2 and is the most reduced
organic compound present. Because C~ is highly reduced it is readily utilized as an eectron
donor in the presence of02. Therefore, C~ is readily biodegraded under aerobic conditions.
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2 mg/L respectively). With the addition of 02 during Stage 2, the concentration of C~ in both
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indicate that indigenous methanotrophic bacteria are degrading the available C~.

The concentration of C~ in well EW01A increased during Stage 2. Although elevated
concentrations of 02 were observed in this well C~ concentration continued to rise during

Stage 2. Because C~ is readily degradable aerobically, the data indicate that substantially
reducing conditions must occur near the well. The data corresponding with the Fe2+ results also
indicated that reducing conditions may still be present in the area of this well. Post-Stage 2 TOC
analysis confirmed that organic carbon had been degraded in all other TS wells, however organic
carbon was still present at relatively high concentrations in EW01A. This organic carbon may

\ have been a continuing source for C~ generation.
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The sulfate analysis indicates that 02 was utilized for the oxidation of sulfide in this well, and
therefore, oxidation reduction conditions should not support methanogenesis. Potentially, sulfide
may be oxidized more rapidly than C~ resulting in the presence of previously generated C~
with sulfate. Additionally, elevated TOC remains in the area ofEW02A. Because a substantial
amount of carbon remains in the area of this well, C~ may continue to be generated in the
aquifer in areas outside the influence of the 02 delivery system. This result suggests that the
iSOCs were not effective for delivery of02.

C~ concentrations remained very low in well MW54A during both the aerobic and anaerobic
stages of the TS. As discussed above, the indigenous orgpnisms use more thermodynamically
favorable electron acceptors before using C02 as an electron acceptor in methanogenesis.
Chlorinated organics are used as electron acceptors in the biodegradation process. These
chlorinated organics are more favorable eectron acceptors than CO2. Therefore, the organisms
will not use the delivered hydrogen for methanogenesis until the chlorinated organics are
depleted, as was observed in IW02A and MW53A. A DNAPL has been observed adjacent to
well MW54A. The ongoing analytical data confirm that the DNAPL represents a continuing
source of chlorinated organics to the aquifer at that location. Because there is a continuing
source of chlorinated organics, the methanogenic conditions were not achieved. These data, in
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conjunction with the substrate utilization data indicate that the indigenous cultures were actively
degrading the chlorinated organics at that location.

7.2.1.8 Total Organic Carbon

TOC had been depleted in all the TS wells except EWO lA prior to the end of Stage 1. The TOC
concentration in that well was in excess of 300 mgIL at the end of Stage 1. TOC was persistent
at that location through Stage 2 with concentrations of approximately 100 mgIL remaining at the
end of Stage 2. The TOC data indicate that highly aerobic conditions established in other TS
wells were not established very far outside this well. The carbon appears to be utilized for
continuing reduction of Fe3+ to Fe2+ and generation of C~, both indicative of continued reducing
conditions in the area of this wells.

7.2.2 Organics

The purpose of Stage 2 of the TS was to evaluate the aerobic ISB of potentially residual
chlorinated organics and other non chlorinated organics which wo uld not be treated during
Stage 1. The following sections describe the results of tm aerobic ISB TS Stage 2.

7.2.2.1 Chlorinated Organics

During Stage 1 chlorinated organics including chlorinated ethenes and 1,2-DCA were degraded
'\ to ethene and ethane and therefore did not require additional treatment. However, complete
/ reductive dechlorination of chlorinated benzenes results in the generation of benzene, which is

highly toxic and not amenable to enhanced anaerobic ISB. Complete reductive dechlorination of
1,2-DCB and 1,4 DCB was not observed during Stage 1, and CB was accumulated. Some
benzene was produced, but the quantities were minimal. CB has been reported to be
biodegradable under aerobic conditions; therefore the aerobic ISB of CB was monitored during
Stage 2.

Aerobic biodegradation of CB was observed in wells IW02A and MW53A during Sta~ 2. CB
decreased in concentration from 4220 IlgIL to 316 IlgIL in well IW02A and from 3040 IlgIL to
386 IlgIL in well MW53A. CB concentrations in these wells were continuing to decline at the
completion of Stage 2 and are expected to continue to further decline with the addition of 02.

The concentration of CB in well EWOIA initially appeared to decrease, however, continued

monitoring during Stage 2 did not indicate that CB was degrading in that area. The continual
presence of CB at this location is considered to be attributed to the inability to establish oxidizing
conditions conducive to aerobic biodegradation in that area. This is further indicated by the
presence of elevated TOC, C~ and Fe2+ also observed in that well.

\

)

Because a DNAPL is believed to be present near MW54A, 1,2-DCB and 1,4-DCB, and other
chlorinated organics were not completely degraded in this well during Stage 1. As during
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conjunction with the substrate utilization data indicate that the indigenous cultures were actively
degrading the chlorinated organics at that location.

7.2.1.8 Total Organic Carbon

TOC had been depleted in all the TS wells except EWO lA prior to the end of Stage 1. The TOC
concentration in that well was in excess of 300 mgIL at the end of Stage 1. TOC was persistent
at that location through Stage 2 with concentrations of approximately 100 mgIL remaining at the
end of Stage 2. The TOC data indicate that highly aerobic conditions established in other TS
wells were not established very far outside this well. The carbon appears to be utilized for
continuing reduction of Fe3+ to Fe2+ and generation of C~, both indicative of continued reducing
conditions in the area of this wells.

7.2.2 Organics

The purpose of Stage 2 of the TS was to evaluate the aerobic ISB of potentially residual
chlorinated organics and other non chlorinated organics which wo uld not be treated during
Stage 1. The following sections describe the results of tm aerobic ISB TS Stage 2.

7.2.2.1 Chlorinated Organics

During Stage 1 chlorinated organics including chlorinated ethenes and 1,2-DCA were degraded
'\ to ethene and ethane and therefore did not require additional treatment. However, complete
/ reductive dechlorination of chlorinated benzenes results in the generation of benzene, which is

highly toxic and not amenable to enhanced anaerobic ISB. Complete reductive dechlorination of
1,2-DCB and 1,4 DCB was not observed during Stage 1, and CB was accumulated. Some
benzene was produced, but the quantities were minimal. CB has been reported to be
biodegradable under aerobic conditions; therefore the aerobic ISB of CB was monitored during
Stage 2.

Aerobic biodegradation of CB was observed in wells IW02A and MW53A during Sta~ 2. CB
decreased in concentration from 4220 IlgIL to 316 IlgIL in well IW02A and from 3040 IlgIL to
386 IlgIL in well MW53A. CB concentrations in these wells were continuing to decline at the
completion of Stage 2 and are expected to continue to further decline with the addition of 02.

The concentration of CB in well EWOIA initially appeared to decrease, however, continued

monitoring during Stage 2 did not indicate that CB was degrading in that area. The continual
presence of CB at this location is considered to be attributed to the inability to establish oxidizing
conditions conducive to aerobic biodegradation in that area. This is further indicated by the
presence of elevated TOC, C~ and Fe2+ also observed in that well.
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Because a DNAPL is believed to be present near MW54A, 1,2-DCB and 1,4-DCB, and other
chlorinated organics were not completely degraded in this well during Stage 1. As during
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conjunction with the substrate utilization data indicate that the indigenous cultures were actively
degrading the chlorinated organics at that location.

7.2.1.8 Total Organic Carbon

TOC had been depleted in all the TS wells except EWO lA prior to the end of Stage 1. The TOC
concentration in that well was in excess of 300 mgIL at the end of Stage 1. TOC was persistent
at that location through Stage 2 with concentrations of approximately 100 mgIL remaining at the
end of Stage 2. The TOC data indicate that highly aerobic conditions established in other TS
wells were not established very far outside this well. The carbon appears to be utilized for
continuing reduction of Fe3+ to Fe2+ and generation of C~, both indicative of continued reducing
conditions in the area of this wells.

7.2.2 Organics

The purpose of Stage 2 of the TS was to evaluate the aerobic ISB of potentially residual
chlorinated organics and other non chlorinated organics which wo uld not be treated during
Stage 1. The following sections describe the results of tm aerobic ISB TS Stage 2.

7.2.2.1 Chlorinated Organics

During Stage 1 chlorinated organics including chlorinated ethenes and 1,2-DCA were degraded
'\ to ethene and ethane and therefore did not require additional treatment. However, complete
/ reductive dechlorination of chlorinated benzenes results in the generation of benzene, which is

highly toxic and not amenable to enhanced anaerobic ISB. Complete reductive dechlorination of
1,2-DCB and 1,4 DCB was not observed during Stage 1, and CB was accumulated. Some
benzene was produced, but the quantities were minimal. CB has been reported to be
biodegradable under aerobic conditions; therefore the aerobic ISB of CB was monitored during
Stage 2.

Aerobic biodegradation of CB was observed in wells IW02A and MW53A during Sta~ 2. CB
decreased in concentration from 4220 IlgIL to 316 IlgIL in well IW02A and from 3040 IlgIL to
386 IlgIL in well MW53A. CB concentrations in these wells were continuing to decline at the
completion of Stage 2 and are expected to continue to further decline with the addition of 02.

The concentration of CB in well EWOIA initially appeared to decrease, however, continued

monitoring during Stage 2 did not indicate that CB was degrading in that area. The continual
presence of CB at this location is considered to be attributed to the inability to establish oxidizing
conditions conducive to aerobic biodegradation in that area. This is further indicated by the
presence of elevated TOC, C~ and Fe2+ also observed in that well.

\

)

Because a DNAPL is believed to be present near MW54A, 1,2-DCB and 1,4-DCB, and other
chlorinated organics were not completely degraded in this well during Stage 1. As during
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conjunction with the substrate utilization data indicate that the indigenous cultures were actively
degrading the chlorinated organics at that location.

7.2.1.8 Total Organic Carbon

TOC had been depleted in all the TS wells except EWO lA prior to the end of Stage 1. The TOC
concentration in that well was in excess of 300 mgIL at the end of Stage 1. TOC was persistent
at that location through Stage 2 with concentrations of approximately 100 mgIL remaining at the
end of Stage 2. The TOC data indicate that highly aerobic conditions established in other TS
wells were not established very far outside this well. The carbon appears to be utilized for
continuing reduction of Fe3+ to Fe2+ and generation of C~, both indicative of continued reducing
conditions in the area of this wells.

7.2.2 Organics

The purpose of Stage 2 of the TS was to evaluate the aerobic ISB of potentially residual
chlorinated organics and other non chlorinated organics which wo uld not be treated during
Stage 1. The following sections describe the results of tm aerobic ISB TS Stage 2.

7.2.2.1 Chlorinated Organics

During Stage 1 chlorinated organics including chlorinated ethenes and 1,2-DCA were degraded
'\ to ethene and ethane and therefore did not require additional treatment. However, complete
/ reductive dechlorination of chlorinated benzenes results in the generation of benzene, which is

highly toxic and not amenable to enhanced anaerobic ISB. Complete reductive dechlorination of
1,2-DCB and 1,4 DCB was not observed during Stage 1, and CB was accumulated. Some
benzene was produced, but the quantities were minimal. CB has been reported to be
biodegradable under aerobic conditions; therefore the aerobic ISB of CB was monitored during
Stage 2.

Aerobic biodegradation of CB was observed in wells IW02A and MW53A during Sta~ 2. CB
decreased in concentration from 4220 IlgIL to 316 IlgIL in well IW02A and from 3040 IlgIL to
386 IlgIL in well MW53A. CB concentrations in these wells were continuing to decline at the
completion of Stage 2 and are expected to continue to further decline with the addition of 02.

The concentration of CB in well EWOIA initially appeared to decrease, however, continued

monitoring during Stage 2 did not indicate that CB was degrading in that area. The continual
presence of CB at this location is considered to be attributed to the inability to establish oxidizing
conditions conducive to aerobic biodegradation in that area. This is further indicated by the
presence of elevated TOC, C~ and Fe2+ also observed in that well.

\

)

Because a DNAPL is believed to be present near MW54A, 1,2-DCB and 1,4-DCB, and other
chlorinated organics were not completely degraded in this well during Stage 1. As during
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conjunction with the substrate utilization data indicate that the indigenous cultures were actively
degrading the chlorinated organics at that location.

7.2.1.8 Total Organic Carbon

TOC had been depleted in all the TS wells except EWO lA prior to the end of Stage 1. The TOC
concentration in that well was in excess of 300 mgIL at the end of Stage 1. TOC was persistent
at that location through Stage 2 with concentrations of approximately 100 mgIL remaining at the
end of Stage 2. The TOC data indicate that highly aerobic conditions established in other TS
wells were not established very far outside this well. The carbon appears to be utilized for
continuing reduction of Fe3+ to Fe2+ and generation of C~, both indicative of continued reducing
conditions in the area of this wells.

7.2.2 Organics

The purpose of Stage 2 of the TS was to evaluate the aerobic ISB of potentially residual
chlorinated organics and other non chlorinated organics which wo uld not be treated during
Stage 1. The following sections describe the results of tm aerobic ISB TS Stage 2.

7.2.2.1 Chlorinated Organics

During Stage 1 chlorinated organics including chlorinated ethenes and 1,2-DCA were degraded
'\ to ethene and ethane and therefore did not require additional treatment. However, complete
/ reductive dechlorination of chlorinated benzenes results in the generation of benzene, which is

highly toxic and not amenable to enhanced anaerobic ISB. Complete reductive dechlorination of
1,2-DCB and 1,4 DCB was not observed during Stage 1, and CB was accumulated. Some
benzene was produced, but the quantities were minimal. CB has been reported to be
biodegradable under aerobic conditions; therefore the aerobic ISB of CB was monitored during
Stage 2.

Aerobic biodegradation of CB was observed in wells IW02A and MW53A during Sta~ 2. CB
decreased in concentration from 4220 IlgIL to 316 IlgIL in well IW02A and from 3040 IlgIL to
386 IlgIL in well MW53A. CB concentrations in these wells were continuing to decline at the
completion of Stage 2 and are expected to continue to further decline with the addition of 02.

The concentration of CB in well EWOIA initially appeared to decrease, however, continued

monitoring during Stage 2 did not indicate that CB was degrading in that area. The continual
presence of CB at this location is considered to be attributed to the inability to establish oxidizing
conditions conducive to aerobic biodegradation in that area. This is further indicated by the
presence of elevated TOC, C~ and Fe2+ also observed in that well.

\

)

Because a DNAPL is believed to be present near MW54A, 1,2-DCB and 1,4-DCB, and other
chlorinated organics were not completely degraded in this well during Stage 1. As during
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Stage 1, the DNAPL present near MW54A continued to be a source of contaminants during
Stage 2. Therefore, detennination of the degradation of CB and other chlorinated organics was
not possible at this location.

7.2.2.2 Non Chlorinated Organics

The DNAPL observed in well MW902B consisted primarily of a mixture of chlorinated
organics. However, non chlorinated organics comprised approximately 26 percent of the
DNAPL. The degradation of non chlorinated organics was also evaluated as part of the TS.

The reductive dechlorination of chlorinated benzenes (1,2-DCB, l,4-DCB) results in the
production of benzene. The data indicated that benzene was generated along with CB during
Stage 1. Benzene is readily degraded to C02 and H20 under aerobic conditions and would be
expected to degrade rapidly during Stage 2. With the addition of 02 in Stage 2 benzene
concentrations decreased rapidly at rates similar to CB reductions. Significantly reduced

benzene concentrations of 6.9 and 1.7 /lg/L were observed in wells MW53A and IW02A,
respectively, at the end of Stage 2 monitoring. It is anticipated that benzene degradation would
continue to concentrations below detection limits if the aerobic stage were to be continued.

Benzene degradation was not observed in well EW02A and MW54A. As with CB, the
continued presence of benzene in well EW02A is considered to be the result of inability to
establish aerobic conditions at that location. The continued presence of benzene in well MW54A
is attributed to the presence of a DNAPL adjacent to that location.

Minor amounts of extractable organics were observed in the TS wells. These organics include
phewl, 1,4-dimethylphenol, 3,4-methyphenol (m, p-cresol), 2 methylphenol (o-cresol), and
TPH-d. The compounds were not considered to be degradable by enhanced anaerobic ISB
process in Stage 1 but were considered to be degradable under aerobic conditions. Aerobic
degradation of these compounds results in the production of C02 and H20.

An order of magnitude reduction in TPH was observed in well IW02A (from 2,690 /lg/L to

213 /lg/L) and well MW53A (from 1,920 /lg/L to 130 /lg/L). The reduction of TPH
concentration indicates that establishing aerobic conditions resulted in the aerobic ISB of TPH

The concentration of phenols including 2,4-dimethylphenol, 3,4-methylphenol, and
2-methyphenol decreased substantially in wells IW02A and MW53A. These compounds were
reduced to concentrations below method detection limits. The reduction of these compounds
indicates that aerobic ISB is an effective treatment of phenols.

TPH and phenol degradation was not observed in wells EW01A and MW54A. As with other
aerobically biodegradable contaminants, the continued presence of these compounds at EW02 is
considered attributable to the inability to establish conditions conducive to aerobic
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Stage 1, the DNAPL present near MW54A continued to be a source of contaminants during
Stage 2. Therefore, detennination of the degradation of CB and other chlorinated organics was
not possible at this location.

7.2.2.2 Non Chlorinated Organics

The DNAPL observed in well MW902B consisted primarily of a mixture of chlorinated
organics. However, non chlorinated organics comprised approximately 26 percent of the
DNAPL. The degradation of non chlorinated organics was also evaluated as part of the TS.

The reductive dechlorination of chlorinated benzenes (1,2-DCB, l,4-DCB) results in the
production of benzene. The data indicated that benzene was generated along with CB during
Stage 1. Benzene is readily degraded to C02 and H20 under aerobic conditions and would be
expected to degrade rapidly during Stage 2. With the addition of 02 in Stage 2 benzene
concentrations decreased rapidly at rates similar to CB reductions. Significantly reduced

benzene concentrations of 6.9 and 1.7 /lg/L were observed in wells MW53A and IW02A,
respectively, at the end of Stage 2 monitoring. It is anticipated that benzene degradation would
continue to concentrations below detection limits if the aerobic stage were to be continued.

Benzene degradation was not observed in well EW02A and MW54A. As with CB, the
continued presence of benzene in well EW02A is considered to be the result of inability to
establish aerobic conditions at that location. The continued presence of benzene in well MW54A
is attributed to the presence of a DNAPL adjacent to that location.

Minor amounts of extractable organics were observed in the TS wells. These organics include
phewl, 1,4-dimethylphenol, 3,4-methyphenol (m, p-cresol), 2 methylphenol (o-cresol), and
TPH-d. The compounds were not considered to be degradable by enhanced anaerobic ISB
process in Stage 1 but were considered to be degradable under aerobic conditions. Aerobic
degradation of these compounds results in the production of C02 and H20.

An order of magnitude reduction in TPH was observed in well IW02A (from 2,690 /lg/L to

213 /lg/L) and well MW53A (from 1,920 /lg/L to 130 /lg/L). The reduction of TPH
concentration indicates that establishing aerobic conditions resulted in the aerobic ISB of TPH

The concentration of phenols including 2,4-dimethylphenol, 3,4-methylphenol, and
2-methyphenol decreased substantially in wells IW02A and MW53A. These compounds were
reduced to concentrations below method detection limits. The reduction of these compounds
indicates that aerobic ISB is an effective treatment of phenols.

TPH and phenol degradation was not observed in wells EW01A and MW54A. As with other
aerobically biodegradable contaminants, the continued presence of these compounds at EW02 is
considered attributable to the inability to establish conditions conducive to aerobic
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Stage 1, the DNAPL present near MW54A continued to be a source of contaminants during
Stage 2. Therefore, detennination of the degradation of CB and other chlorinated organics was
not possible at this location.

7.2.2.2 Non Chlorinated Organics

The DNAPL observed in well MW902B consisted primarily of a mixture of chlorinated
organics. However, non chlorinated organics comprised approximately 26 percent of the
DNAPL. The degradation of non chlorinated organics was also evaluated as part of the TS.

The reductive dechlorination of chlorinated benzenes (1,2-DCB, l,4-DCB) results in the
production of benzene. The data indicated that benzene was generated along with CB during
Stage 1. Benzene is readily degraded to C02 and H20 under aerobic conditions and would be
expected to degrade rapidly during Stage 2. With the addition of 02 in Stage 2 benzene
concentrations decreased rapidly at rates similar to CB reductions. Significantly reduced

benzene concentrations of 6.9 and 1.7 /lg/L were observed in wells MW53A and IW02A,
respectively, at the end of Stage 2 monitoring. It is anticipated that benzene degradation would
continue to concentrations below detection limits if the aerobic stage were to be continued.

Benzene degradation was not observed in well EW02A and MW54A. As with CB, the
continued presence of benzene in well EW02A is considered to be the result of inability to
establish aerobic conditions at that location. The continued presence of benzene in well MW54A
is attributed to the presence of a DNAPL adjacent to that location.

Minor amounts of extractable organics were observed in the TS wells. These organics include
phewl, 1,4-dimethylphenol, 3,4-methyphenol (m, p-cresol), 2 methylphenol (o-cresol), and
TPH-d. The compounds were not considered to be degradable by enhanced anaerobic ISB
process in Stage 1 but were considered to be degradable under aerobic conditions. Aerobic
degradation of these compounds results in the production of C02 and H20.

An order of magnitude reduction in TPH was observed in well IW02A (from 2,690 /lg/L to

213 /lg/L) and well MW53A (from 1,920 /lg/L to 130 /lg/L). The reduction of TPH
concentration indicates that establishing aerobic conditions resulted in the aerobic ISB of TPH

The concentration of phenols including 2,4-dimethylphenol, 3,4-methylphenol, and
2-methyphenol decreased substantially in wells IW02A and MW53A. These compounds were
reduced to concentrations below method detection limits. The reduction of these compounds
indicates that aerobic ISB is an effective treatment of phenols.

TPH and phenol degradation was not observed in wells EW01A and MW54A. As with other
aerobically biodegradable contaminants, the continued presence of these compounds at EW02 is
considered attributable to the inability to establish conditions conducive to aerobic
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Stage 1, the DNAPL present near MW54A continued to be a source of contaminants during
Stage 2. Therefore, detennination of the degradation of CB and other chlorinated organics was
not possible at this location.

7.2.2.2 Non Chlorinated Organics

The DNAPL observed in well MW902B consisted primarily of a mixture of chlorinated
organics. However, non chlorinated organics comprised approximately 26 percent of the
DNAPL. The degradation of non chlorinated organics was also evaluated as part of the TS.

The reductive dechlorination of chlorinated benzenes (1,2-DCB, l,4-DCB) results in the
production of benzene. The data indicated that benzene was generated along with CB during
Stage 1. Benzene is readily degraded to C02 and H20 under aerobic conditions and would be
expected to degrade rapidly during Stage 2. With the addition of 02 in Stage 2 benzene
concentrations decreased rapidly at rates similar to CB reductions. Significantly reduced

benzene concentrations of 6.9 and 1.7 /lg/L were observed in wells MW53A and IW02A,
respectively, at the end of Stage 2 monitoring. It is anticipated that benzene degradation would
continue to concentrations below detection limits if the aerobic stage were to be continued.

Benzene degradation was not observed in well EW02A and MW54A. As with CB, the
continued presence of benzene in well EW02A is considered to be the result of inability to
establish aerobic conditions at that location. The continued presence of benzene in well MW54A
is attributed to the presence of a DNAPL adjacent to that location.

Minor amounts of extractable organics were observed in the TS wells. These organics include
phewl, 1,4-dimethylphenol, 3,4-methyphenol (m, p-cresol), 2 methylphenol (o-cresol), and
TPH-d. The compounds were not considered to be degradable by enhanced anaerobic ISB
process in Stage 1 but were considered to be degradable under aerobic conditions. Aerobic
degradation of these compounds results in the production of C02 and H20.

An order of magnitude reduction in TPH was observed in well IW02A (from 2,690 /lg/L to

213 /lg/L) and well MW53A (from 1,920 /lg/L to 130 /lg/L). The reduction of TPH
concentration indicates that establishing aerobic conditions resulted in the aerobic ISB of TPH

The concentration of phenols including 2,4-dimethylphenol, 3,4-methylphenol, and
2-methyphenol decreased substantially in wells IW02A and MW53A. These compounds were
reduced to concentrations below method detection limits. The reduction of these compounds
indicates that aerobic ISB is an effective treatment of phenols.

TPH and phenol degradation was not observed in wells EW01A and MW54A. As with other
aerobically biodegradable contaminants, the continued presence of these compounds at EW02 is
considered attributable to the inability to establish conditions conducive to aerobic
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Stage 1, the DNAPL present near MW54A continued to be a source of contaminants during
Stage 2. Therefore, detennination of the degradation of CB and other chlorinated organics was
not possible at this location.

7.2.2.2 Non Chlorinated Organics

The DNAPL observed in well MW902B consisted primarily of a mixture of chlorinated
organics. However, non chlorinated organics comprised approximately 26 percent of the
DNAPL. The degradation of non chlorinated organics was also evaluated as part of the TS.

The reductive dechlorination of chlorinated benzenes (1,2-DCB, l,4-DCB) results in the
production of benzene. The data indicated that benzene was generated along with CB during
Stage 1. Benzene is readily degraded to C02 and H20 under aerobic conditions and would be
expected to degrade rapidly during Stage 2. With the addition of 02 in Stage 2 benzene
concentrations decreased rapidly at rates similar to CB reductions. Significantly reduced

benzene concentrations of 6.9 and 1.7 /lg/L were observed in wells MW53A and IW02A,
respectively, at the end of Stage 2 monitoring. It is anticipated that benzene degradation would
continue to concentrations below detection limits if the aerobic stage were to be continued.

Benzene degradation was not observed in well EW02A and MW54A. As with CB, the
continued presence of benzene in well EW02A is considered to be the result of inability to
establish aerobic conditions at that location. The continued presence of benzene in well MW54A
is attributed to the presence of a DNAPL adjacent to that location.

Minor amounts of extractable organics were observed in the TS wells. These organics include
phewl, 1,4-dimethylphenol, 3,4-methyphenol (m, p-cresol), 2 methylphenol (o-cresol), and
TPH-d. The compounds were not considered to be degradable by enhanced anaerobic ISB
process in Stage 1 but were considered to be degradable under aerobic conditions. Aerobic
degradation of these compounds results in the production of C02 and H20.

An order of magnitude reduction in TPH was observed in well IW02A (from 2,690 /lg/L to

213 /lg/L) and well MW53A (from 1,920 /lg/L to 130 /lg/L). The reduction of TPH
concentration indicates that establishing aerobic conditions resulted in the aerobic ISB of TPH

The concentration of phenols including 2,4-dimethylphenol, 3,4-methylphenol, and
2-methyphenol decreased substantially in wells IW02A and MW53A. These compounds were
reduced to concentrations below method detection limits. The reduction of these compounds
indicates that aerobic ISB is an effective treatment of phenols.

TPH and phenol degradation was not observed in wells EW01A and MW54A. As with other
aerobically biodegradable contaminants, the continued presence of these compounds at EW02 is
considered attributable to the inability to establish conditions conducive to aerobic
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biodegradation of the organics. The continued presence of the compounds at MW54A is
considered attributable to the presence of a DNAPL at that location providing a continual source
of organics.

7.3 Evaluation ofLarge Diameter Well for Enhancement ofGroundwater Extraction
One of the goals of the TS was to evaluate the applicability of installing a lar~ diameter well to
enhance groundwater extraction. Prior to initiation of the TS the degreaser pits, sumps and
separator pits were excavated. Soils inside the building were excavated to the top of the water
table. The separator pit outside the building extended well below the water table. The removal
of the separator pit produced a large excavation that allowed for evaluation of the large diameter
well.

Once the separator was excavated, a plastic liner was placed in the bottom of the excavation to
reduce the possibility of vertical migration of DNAPLs potentially present but not observed in
the area of the separator. A well casing consisting of slotted PVC was placed in the excavation
which was subsequently backfilled with high-permeability rock to create a large diameter
extraction well. Details of the well construction were provided in the report for CTO 00 I

(Shaw, 2004b).

Initially groundwater extraction rates were relatively high, in excess of 2 gpm. The high initial
extraction rates were the result of dewatering of the high permeability fill material. After
approximately ~800 gallon; of water in the excavation were removed maximum groundwater
extraction rates declined dramatically. To address the lower extraction rates, the electric
submersible pump used for recirculation during Stage 1 was replaced with a low flow pneumatic
pump. Ultimately, maximum extraction rates decreased to approximately 0.05 gpm. The
maximum sustainable extraction rates were determined to be insufficient to distribute swstrate
throughout the aquifer during the TS.

Based on the maximum sustainable extraction rates observe during the TS, large diameter wells
at RU-C5 are considered ineffective for enhancement of groundwater extraction for recirculation
and substrate distnbution. The well did create a large depression in the groundwater table and
may be effective for control of lateral groundwater flow.

7.4 Evaluation ofExtent ofAerobic Conditions
During Post-Stage 1 sampling, monitoring points were installed in borings adjacent to each of
the TS monitoring wells. The purpose of these points was to evaluated the radius of influence of
02 delivery system. During regular sampling events groundwater from each monitoring point
was measured in the field for O2, pH, and ORP.
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biodegradation of the organics. The continued presence of the compounds at MW54A is
considered attributable to the presence of a DNAPL at that location providing a continual source
of organics.

7.3 Evaluation ofLarge Diameter Well for Enhancement ofGroundwater Extraction
One of the goals of the TS was to evaluate the applicability of installing a lar~ diameter well to
enhance groundwater extraction. Prior to initiation of the TS the degreaser pits, sumps and
separator pits were excavated. Soils inside the building were excavated to the top of the water
table. The separator pit outside the building extended well below the water table. The removal
of the separator pit produced a large excavation that allowed for evaluation of the large diameter
well.

Once the separator was excavated, a plastic liner was placed in the bottom of the excavation to
reduce the possibility of vertical migration of DNAPLs potentially present but not observed in
the area of the separator. A well casing consisting of slotted PVC was placed in the excavation
which was subsequently backfilled with high-permeability rock to create a large diameter
extraction well. Details of the well construction were provided in the report for CTO 00 I

(Shaw, 2004b).

Initially groundwater extraction rates were relatively high, in excess of 2 gpm. The high initial
extraction rates were the result of dewatering of the high permeability fill material. After
approximately ~800 gallon; of water in the excavation were removed maximum groundwater
extraction rates declined dramatically. To address the lower extraction rates, the electric
submersible pump used for recirculation during Stage 1 was replaced with a low flow pneumatic
pump. Ultimately, maximum extraction rates decreased to approximately 0.05 gpm. The
maximum sustainable extraction rates were determined to be insufficient to distribute swstrate
throughout the aquifer during the TS.

Based on the maximum sustainable extraction rates observe during the TS, large diameter wells
at RU-C5 are considered ineffective for enhancement of groundwater extraction for recirculation
and substrate distnbution. The well did create a large depression in the groundwater table and
may be effective for control of lateral groundwater flow.

7.4 Evaluation ofExtent ofAerobic Conditions
During Post-Stage 1 sampling, monitoring points were installed in borings adjacent to each of
the TS monitoring wells. The purpose of these points was to evaluated the radius of influence of
02 delivery system. During regular sampling events groundwater from each monitoring point
was measured in the field for O2, pH, and ORP.
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biodegradation of the organics. The continued presence of the compounds at MW54A is
considered attributable to the presence of a DNAPL at that location providing a continual source
of organics.

7.3 Evaluation ofLarge Diameter Well for Enhancement ofGroundwater Extraction
One of the goals of the TS was to evaluate the applicability of installing a lar~ diameter well to
enhance groundwater extraction. Prior to initiation of the TS the degreaser pits, sumps and
separator pits were excavated. Soils inside the building were excavated to the top of the water
table. The separator pit outside the building extended well below the water table. The removal
of the separator pit produced a large excavation that allowed for evaluation of the large diameter
well.

Once the separator was excavated, a plastic liner was placed in the bottom of the excavation to
reduce the possibility of vertical migration of DNAPLs potentially present but not observed in
the area of the separator. A well casing consisting of slotted PVC was placed in the excavation
which was subsequently backfilled with high-permeability rock to create a large diameter
extraction well. Details of the well construction were provided in the report for CTO 00 I

(Shaw, 2004b).

Initially groundwater extraction rates were relatively high, in excess of 2 gpm. The high initial
extraction rates were the result of dewatering of the high permeability fill material. After
approximately ~800 gallon; of water in the excavation were removed maximum groundwater
extraction rates declined dramatically. To address the lower extraction rates, the electric
submersible pump used for recirculation during Stage 1 was replaced with a low flow pneumatic
pump. Ultimately, maximum extraction rates decreased to approximately 0.05 gpm. The
maximum sustainable extraction rates were determined to be insufficient to distribute swstrate
throughout the aquifer during the TS.

Based on the maximum sustainable extraction rates observe during the TS, large diameter wells
at RU-C5 are considered ineffective for enhancement of groundwater extraction for recirculation
and substrate distnbution. The well did create a large depression in the groundwater table and
may be effective for control of lateral groundwater flow.

7.4 Evaluation ofExtent ofAerobic Conditions
During Post-Stage 1 sampling, monitoring points were installed in borings adjacent to each of
the TS monitoring wells. The purpose of these points was to evaluated the radius of influence of
02 delivery system. During regular sampling events groundwater from each monitoring point
was measured in the field for O2, pH, and ORP.
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biodegradation of the organics. The continued presence of the compounds at MW54A is
considered attributable to the presence of a DNAPL at that location providing a continual source
of organics.

7.3 Evaluation ofLarge Diameter Well for Enhancement ofGroundwater Extraction
One of the goals of the TS was to evaluate the applicability of installing a lar~ diameter well to
enhance groundwater extraction. Prior to initiation of the TS the degreaser pits, sumps and
separator pits were excavated. Soils inside the building were excavated to the top of the water
table. The separator pit outside the building extended well below the water table. The removal
of the separator pit produced a large excavation that allowed for evaluation of the large diameter
well.

Once the separator was excavated, a plastic liner was placed in the bottom of the excavation to
reduce the possibility of vertical migration of DNAPLs potentially present but not observed in
the area of the separator. A well casing consisting of slotted PVC was placed in the excavation
which was subsequently backfilled with high-permeability rock to create a large diameter
extraction well. Details of the well construction were provided in the report for CTO 00 I

(Shaw, 2004b).

Initially groundwater extraction rates were relatively high, in excess of 2 gpm. The high initial
extraction rates were the result of dewatering of the high permeability fill material. After
approximately ~800 gallon; of water in the excavation were removed maximum groundwater
extraction rates declined dramatically. To address the lower extraction rates, the electric
submersible pump used for recirculation during Stage 1 was replaced with a low flow pneumatic
pump. Ultimately, maximum extraction rates decreased to approximately 0.05 gpm. The
maximum sustainable extraction rates were determined to be insufficient to distribute swstrate
throughout the aquifer during the TS.

Based on the maximum sustainable extraction rates observe during the TS, large diameter wells
at RU-C5 are considered ineffective for enhancement of groundwater extraction for recirculation
and substrate distnbution. The well did create a large depression in the groundwater table and
may be effective for control of lateral groundwater flow.

7.4 Evaluation ofExtent ofAerobic Conditions
During Post-Stage 1 sampling, monitoring points were installed in borings adjacent to each of
the TS monitoring wells. The purpose of these points was to evaluated the radius of influence of
02 delivery system. During regular sampling events groundwater from each monitoring point
was measured in the field for O2, pH, and ORP.
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The data from the monitoring points indicate that, although high concentration of 02 were
established in each of the wells, aerobic conditions were only established in a small area around
the well. The lack of distribution of aerobic conditions is considered attributable to a
combination of several factors including low permeability sediments, low hydraulic gradiert,
high chemical and biological 02 demand established in Stage I and highly active microbial
population. Because the contaminants observed in the TS are readily biodegradable, it is likely
that the addition of O2 resulted in exponential growth of the microbial population. Since the

organisms use 02 and contaminants in their life processes, the organisms prefer to grow next to

the wells where both food and 02 are present in high concentrations. Therefore, high rates of02
utilization would prevent 02 from extending very far from the source. Also, because of the low
hydraulic gradient and low permeability of the sediments, there is very little potential for
advective transport of the 02 containing groundwater.

Stage 2 of the TS demonstrated that, with the addition of02, the indigenous microbial population
will degrade the observed contaminants. The 02 delivery system used for the TS was effective at
delivering 02 without the potential for physical removal such as a sparging system. This was
appropriate for the TS evaluating aerobic biodegradation, but is not an effective mechanism for a
larger scale applications. A more aggressive 02 delivery sys tern, such as a biosparging system,
would be more effective for delivery of02 over larger areas.

7.5 Evaluation ofDehalococcoides sp Population

\

./

Groundwater samples collected during baseline and Post-Stage 1 (anaerobic ISB) and Post
Stage 2 (aerobic ISB) were analyzed for the presence of DHC. Analysis was conducted at
Shaw's Technology Development Laboratory in Knoxville, TN. Analysis was conducted by
quantitative Polymerase Chain Reaction, which identifies and quantifies organism (DHC)
specific DNA thereby quantifying the size of the DHC population in the groundwater at the site.

The Polymerase Chain Reaction analysis confirmed that DHC is present in the aquifer at the TS
area prior to the beginning of the TS. The concentration of DHC in baseline groundwater
samples collected in wells 1W02A and MW53A was 120 cells/mL and 450 cells/mL. Baseline
samples from wells MW54A and EW01A were not analyzed for DHC.

Groundwater samples from each TS performance monitoring well were analyzed for DHC after
completion of 3:age 1. DHC was not detected in groundwater samples collected from wells
MW53A and EW01A during this sampling event. DHC was detected in groundwater samples
collected from IW02A (1,020 cells/mL) and MW54A (1,200 cells/mL).

Groundwater samples collected from the TS performance monitoring wells during the post
aerobic stage also were analyzed for the presence of DHC. DHC was detected in all
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The Polymerase Chain Reaction analysis confirmed that DHC is present in the aquifer at the TS
area prior to the beginning of the TS. The concentration of DHC in baseline groundwater
samples collected in wells 1W02A and MW53A was 120 cells/mL and 450 cells/mL. Baseline
samples from wells MW54A and EW01A were not analyzed for DHC.
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completion of 3:age 1. DHC was not detected in groundwater samples collected from wells
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collected from IW02A (1,020 cells/mL) and MW54A (1,200 cells/mL).
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completion of 3:age 1. DHC was not detected in groundwater samples collected from wells
MW53A and EW01A during this sampling event. DHC was detected in groundwater samples
collected from IW02A (1,020 cells/mL) and MW54A (1,200 cells/mL).

Groundwater samples collected from the TS performance monitoring wells during the post
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The data from the monitoring points indicate that, although high concentration of 02 were
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the well. The lack of distribution of aerobic conditions is considered attributable to a
combination of several factors including low permeability sediments, low hydraulic gradiert,
high chemical and biological 02 demand established in Stage I and highly active microbial
population. Because the contaminants observed in the TS are readily biodegradable, it is likely
that the addition of O2 resulted in exponential growth of the microbial population. Since the
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the wells where both food and 02 are present in high concentrations. Therefore, high rates of02
utilization would prevent 02 from extending very far from the source. Also, because of the low
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Stage 2 of the TS demonstrated that, with the addition of02, the indigenous microbial population
will degrade the observed contaminants. The 02 delivery system used for the TS was effective at
delivering 02 without the potential for physical removal such as a sparging system. This was
appropriate for the TS evaluating aerobic biodegradation, but is not an effective mechanism for a
larger scale applications. A more aggressive 02 delivery sys tern, such as a biosparging system,
would be more effective for delivery of02 over larger areas.
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Groundwater samples collected during baseline and Post-Stage 1 (anaerobic ISB) and Post
Stage 2 (aerobic ISB) were analyzed for the presence of DHC. Analysis was conducted at
Shaw's Technology Development Laboratory in Knoxville, TN. Analysis was conducted by
quantitative Polymerase Chain Reaction, which identifies and quantifies organism (DHC)
specific DNA thereby quantifying the size of the DHC population in the groundwater at the site.

The Polymerase Chain Reaction analysis confirmed that DHC is present in the aquifer at the TS
area prior to the beginning of the TS. The concentration of DHC in baseline groundwater
samples collected in wells 1W02A and MW53A was 120 cells/mL and 450 cells/mL. Baseline
samples from wells MW54A and EW01A were not analyzed for DHC.

Groundwater samples from each TS performance monitoring well were analyzed for DHC after
completion of 3:age 1. DHC was not detected in groundwater samples collected from wells
MW53A and EW01A during this sampling event. DHC was detected in groundwater samples
collected from IW02A (1,020 cells/mL) and MW54A (1,200 cells/mL).

Groundwater samples collected from the TS performance monitoring wells during the post
aerobic stage also were analyzed for the presence of DHC. DHC was detected in all
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the well. The lack of distribution of aerobic conditions is considered attributable to a
combination of several factors including low permeability sediments, low hydraulic gradiert,
high chemical and biological 02 demand established in Stage I and highly active microbial
population. Because the contaminants observed in the TS are readily biodegradable, it is likely
that the addition of O2 resulted in exponential growth of the microbial population. Since the
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hydraulic gradient and low permeability of the sediments, there is very little potential for
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appropriate for the TS evaluating aerobic biodegradation, but is not an effective mechanism for a
larger scale applications. A more aggressive 02 delivery sys tern, such as a biosparging system,
would be more effective for delivery of02 over larger areas.
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specific DNA thereby quantifying the size of the DHC population in the groundwater at the site.

The Polymerase Chain Reaction analysis confirmed that DHC is present in the aquifer at the TS
area prior to the beginning of the TS. The concentration of DHC in baseline groundwater
samples collected in wells 1W02A and MW53A was 120 cells/mL and 450 cells/mL. Baseline
samples from wells MW54A and EW01A were not analyzed for DHC.

Groundwater samples from each TS performance monitoring well were analyzed for DHC after
completion of 3:age 1. DHC was not detected in groundwater samples collected from wells
MW53A and EW01A during this sampling event. DHC was detected in groundwater samples
collected from IW02A (1,020 cells/mL) and MW54A (1,200 cells/mL).

Groundwater samples collected from the TS performance monitoring wells during the post
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groundwater samples at coocentration of 200 cells/mL (IW02A), 12 cells/mL (MW53A),
42 cells/mL (MW54A), and 283 cells/mL (EWOIA).

Because DHC is considered the organism that is responsible for the complete reductive
dechlorination of the chlorinated ethenes, it was anticipated that the DHC concentration would
increase during the anaerobic biodegradation stage (Stage 1) and that Post-Stage 1 concentrations
ofDHC would be higher than baseline concentrations. Because DHC are strict anaerobes, it was
anticipated that the concentration of DHC would decrease in all wells during the aerobic stage

and that Post-Stage 2 concentrations of DHC would be lower than in Post-Stage 1
concentrations.

Only the DHC concentrations in groundwater samples from IW02A and MW54A matched the
anticipated change in DHC concentrations, assuming baseline DHC concentrations in MW54A
to be at or rear that ofIW02A (120 cells/mL) or MW53A (450 cells/mL). During Stage I DHC
concentrations in groundwater did increase approximately one order of magnitude in well
IW02A, and between 2-fold and an order of magnitude in MW54A However, DHC
concentrations in groundwater decreased to below detection limits (1 cell per milliliter [celllmL])
in well MW53A. During Stage 2 DHC concentrations decreased approximately one order of
magnitude in wells IW02A and MW54A as expected; however, DHC concentrations increased in
wells MW53A and EWOIA.

The increase in DHC concentration in EWOIA during the aerobic stage may be due to the
persistence of reducing conditions at that location during Stage 2. If reducing conditions

persisted, as indicated by the geochemical and VOC analysis described above, DHC could
remain present at that location at elevated concentrations. However, the change in DHC
concentration in well MW53A is the reverse of anticipated concentrations.

The cause of the discrepancy between anticipated and observed DHC concentrations is
considered to be primarily the result of aquifer conditions and sampling procedures. The
observed DHC concentrations in the TS area are extremely low for a site undergoing active
biodegradation. For example, during the ISB 18 at Naval Station Treasure Island (NSTI) DHC
concentrations increased from near detection limits to over I million cells/mL within the same
timeframe as the RU-C5 TS (less than six months). Notably, the degradation rates at RU-C5 are
similar or faster tlnn those observed at NSTI. This indicates that either only a small DHC
population is necessary to attain these dechlorination rates or that the size of the DHC population
measured in groundwater is not indicative of the overall in situ DHC populations. Another

possibility is that abiotic reactions resulting from interactions resulting with biologically reduced
inorganic compounds may be partially responsible for the degradation.
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IW02A, and between 2-fold and an order of magnitude in MW54A However, DHC
concentrations in groundwater decreased to below detection limits (1 cell per milliliter [celllmL])
in well MW53A. During Stage 2 DHC concentrations decreased approximately one order of
magnitude in wells IW02A and MW54A as expected; however, DHC concentrations increased in
wells MW53A and EWOIA.

The increase in DHC concentration in EWOIA during the aerobic stage may be due to the
persistence of reducing conditions at that location during Stage 2. If reducing conditions

persisted, as indicated by the geochemical and VOC analysis described above, DHC could
remain present at that location at elevated concentrations. However, the change in DHC
concentration in well MW53A is the reverse of anticipated concentrations.

The cause of the discrepancy between anticipated and observed DHC concentrations is
considered to be primarily the result of aquifer conditions and sampling procedures. The
observed DHC concentrations in the TS area are extremely low for a site undergoing active
biodegradation. For example, during the ISB 18 at Naval Station Treasure Island (NSTI) DHC
concentrations increased from near detection limits to over I million cells/mL within the same
timeframe as the RU-C5 TS (less than six months). Notably, the degradation rates at RU-C5 are
similar or faster tlnn those observed at NSTI. This indicates that either only a small DHC
population is necessary to attain these dechlorination rates or that the size of the DHC population
measured in groundwater is not indicative of the overall in situ DHC populations. Another

possibility is that abiotic reactions resulting from interactions resulting with biologically reduced
inorganic compounds may be partially responsible for the degradation.
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anticipated that the concentration of DHC would decrease in all wells during the aerobic stage
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Only the DHC concentrations in groundwater samples from IW02A and MW54A matched the
anticipated change in DHC concentrations, assuming baseline DHC concentrations in MW54A
to be at or rear that ofIW02A (120 cells/mL) or MW53A (450 cells/mL). During Stage I DHC
concentrations in groundwater did increase approximately one order of magnitude in well
IW02A, and between 2-fold and an order of magnitude in MW54A However, DHC
concentrations in groundwater decreased to below detection limits (1 cell per milliliter [celllmL])
in well MW53A. During Stage 2 DHC concentrations decreased approximately one order of
magnitude in wells IW02A and MW54A as expected; however, DHC concentrations increased in
wells MW53A and EWOIA.

The increase in DHC concentration in EWOIA during the aerobic stage may be due to the
persistence of reducing conditions at that location during Stage 2. If reducing conditions

persisted, as indicated by the geochemical and VOC analysis described above, DHC could
remain present at that location at elevated concentrations. However, the change in DHC
concentration in well MW53A is the reverse of anticipated concentrations.

The cause of the discrepancy between anticipated and observed DHC concentrations is
considered to be primarily the result of aquifer conditions and sampling procedures. The
observed DHC concentrations in the TS area are extremely low for a site undergoing active
biodegradation. For example, during the ISB 18 at Naval Station Treasure Island (NSTI) DHC
concentrations increased from near detection limits to over I million cells/mL within the same
timeframe as the RU-C5 TS (less than six months). Notably, the degradation rates at RU-C5 are
similar or faster tlnn those observed at NSTI. This indicates that either only a small DHC
population is necessary to attain these dechlorination rates or that the size of the DHC population
measured in groundwater is not indicative of the overall in situ DHC populations. Another
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magnitude in wells IW02A and MW54A as expected; however, DHC concentrations increased in
wells MW53A and EWOIA.

The increase in DHC concentration in EWOIA during the aerobic stage may be due to the
persistence of reducing conditions at that location during Stage 2. If reducing conditions

persisted, as indicated by the geochemical and VOC analysis described above, DHC could
remain present at that location at elevated concentrations. However, the change in DHC
concentration in well MW53A is the reverse of anticipated concentrations.

The cause of the discrepancy between anticipated and observed DHC concentrations is
considered to be primarily the result of aquifer conditions and sampling procedures. The
observed DHC concentrations in the TS area are extremely low for a site undergoing active
biodegradation. For example, during the ISB 18 at Naval Station Treasure Island (NSTI) DHC
concentrations increased from near detection limits to over I million cells/mL within the same
timeframe as the RU-C5 TS (less than six months). Notably, the degradation rates at RU-C5 are
similar or faster tlnn those observed at NSTI. This indicates that either only a small DHC
population is necessary to attain these dechlorination rates or that the size of the DHC population
measured in groundwater is not indicative of the overall in situ DHC populations. Another

possibility is that abiotic reactions resulting from interactions resulting with biologically reduced
inorganic compounds may be partially responsible for the degradation.
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ofDHC would be higher than baseline concentrations. Because DHC are strict anaerobes, it was
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persisted, as indicated by the geochemical and VOC analysis described above, DHC could
remain present at that location at elevated concentrations. However, the change in DHC
concentration in well MW53A is the reverse of anticipated concentrations.

The cause of the discrepancy between anticipated and observed DHC concentrations is
considered to be primarily the result of aquifer conditions and sampling procedures. The
observed DHC concentrations in the TS area are extremely low for a site undergoing active
biodegradation. For example, during the ISB 18 at Naval Station Treasure Island (NSTI) DHC
concentrations increased from near detection limits to over I million cells/mL within the same
timeframe as the RU-C5 TS (less than six months). Notably, the degradation rates at RU-C5 are
similar or faster tlnn those observed at NSTI. This indicates that either only a small DHC
population is necessary to attain these dechlorination rates or that the size of the DHC population
measured in groundwater is not indicative of the overall in situ DHC populations. Another

possibility is that abiotic reactions resulting from interactions resulting with biologically reduced
inorganic compounds may be partially responsible for the degradation.
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Microorganisms tend to adsorb to solid surfaces such as the aquifer matrices rather than float

freely in the groundwater. There are presently no effective procedures available for easily

extracting organisms from solid samples. Therefore, DHC analysis is only conducted on water

samples. Because most of the DHC is adsorbed on tre aquifer matrix, the DHC population in

groundwater represents only that which sloughs off the aquifer material during sampling and is

therefore only a small fraction of the total DHC in the aquifer.

Because DHC is adsorbed on the aquifer matrix it is likely that the type of aquifer material

controls the amount of DHC that can be collected during sampling. Fine grained, low

permeability aquifer such as those encountered at RU-C5 are anticipated to more strongly retain

the microbial population than coarse-grained higher permeability aquifers such as those

encountered at NSTI.

It is likely that a DHC population in the TS area is much higher than indicated by the

groundwater analysis. However, since there are presently no standard methods for collection and

analysis of biota samples it is not possible to determine and compare DHC data from different

sites. An accurate determination of the DHC population is more of an academic than design

question. The data indicate that the DHC is present in the aquifer am the population, whatever

size it is, is capable of complete dechlorination of the contaminants observed at RU-C5.
.,

) 7.6 Evaluation ofMetals in Groundwater
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During the biological reduction of the organics, the lowered oxidation reduction potential during

the anaerobic stage or the higher oxidation-reduction potential in the aerobic stage may result in

changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and the

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test, baseline conditions

were established prior to the beginning of Stage 1 and were measured again after the completion

of the anaerobic stage. Baseline samples were not collected for metals from MW54A because of

the limited amount of water available for collection during that event. The metals that were

evaluated included As, Cd Cr, Mn, and Hg. The following section describes the results of those

analyses.

The potential for As mobility was evaluated because the reduced form of As (As3l is more

mobile than the oxidized form (As5l. The creation of reducing conditions therefore could result

in higher dissolved phase As. As concentration remained relatively low in all wells during the

TS. The highest concentration of As was in EWOIA (28.6 11gIL). In general the concentrations

of As was slightly higher after the ISB process. The elevated concentration of As in EWOIA is

considered to be due to persistent reducing conditions at that location. It is anticipated that As

concentrations would decrease as more oxidizing conditions are established.
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the microbial population than coarse-grained higher permeability aquifers such as those
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It is likely that a DHC population in the TS area is much higher than indicated by the

groundwater analysis. However, since there are presently no standard methods for collection and

analysis of biota samples it is not possible to determine and compare DHC data from different

sites. An accurate determination of the DHC population is more of an academic than design
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changes in the concentrations of inorganics in the aquifer. In addition, other changes in the

groundwater chemistry resulting from the biological processes, such as pH change and the

production of biological surfactants, may produce changes in inorganic chemistry. Although

these parameters were not evaluated regularly during Stage I of the pilot test, baseline conditions

were established prior to the beginning of Stage 1 and were measured again after the completion

of the anaerobic stage. Baseline samples were not collected for metals from MW54A because of

the limited amount of water available for collection during that event. The metals that were

evaluated included As, Cd Cr, Mn, and Hg. The following section describes the results of those

analyses.

The potential for As mobility was evaluated because the reduced form of As (As3l is more

mobile than the oxidized form (As5l. The creation of reducing conditions therefore could result

in higher dissolved phase As. As concentration remained relatively low in all wells during the

TS. The highest concentration of As was in EWOIA (28.6 11gIL). In general the concentrations

of As was slightly higher after the ISB process. The elevated concentration of As in EWOIA is

considered to be due to persistent reducing conditions at that location. It is anticipated that As

concentrations would decrease as more oxidizing conditions are established.
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sites. An accurate determination of the DHC population is more of an academic than design
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production of biological surfactants, may produce changes in inorganic chemistry. Although
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were established prior to the beginning of Stage 1 and were measured again after the completion
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the limited amount of water available for collection during that event. The metals that were
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analyses.

The potential for As mobility was evaluated because the reduced form of As (As3l is more

mobile than the oxidized form (As5l. The creation of reducing conditions therefore could result
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considered to be due to persistent reducing conditions at that location. It is anticipated that As
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The potential for increased dissolved Mn was evaluated because the reduced form of Mn (Mn4+

and Mn21 may be more soluble than the more oxidized form (Mrtl. The establishment of
reducing conditions therefore, could potentially result in higher dissolved phase Mn The
concentration ofMn increased in all wells in the treatment area including wells EW01A, IW02A,
MW53A. The cause for the substantial increase in Mn concentration at EW01A relative to the
other wells is not determined. Possibly, the material used to backfill the excawtion at that
location may have contained higher amounts of Mn than the aquifer matrix in the treatment area.

The potential for increased dissolved phase Hg was evaluated because sulfate reducing bacteria
may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg
during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to
potentially result in the increase in dissolved-phase Hg.

The potential for increased dissolved Cr was evaluated because the oxidized form of Cr (Cfl is
more soluble than the reduced form (Cr'l. Therefore, the establishment of more oxidizing
conditions during the aerobic-phase could produce higher dissolved-phase concentrations of Cr.
This is considered unlikely however because the conversion of Cr'+ to Cr6+ occurs generally
under more oxidizing conditions than will be established during the aerobic stage. Cr
concentrations increased in EWOIA and decreased in MW56A during Stage 1. The
concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration of Cr was 38 IlgIL (EW01). The majority of the reported concentrations
were below detection limits.

In genera~ Hg concentrations remained the same or decreased slightly during Stage 1. The
highest reported concentration of Hg was 0.13 IlgIL. All reported concentrations were below
method detection limits.

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentratDn of Cd. Cd was not detected in any samples in the treatment area above
method detection limits.

The change in As, Mn, Cr, Hg, and Cd concentration during Stage 1 Anaerobic are presented in
Figures 47, 48, and 49 of Appendix F. Data reported in yellow indicates that the parameter was
not detected at the method detection limit shown in yellow. Data shown in brown indicates the
estimated concentration of the parameter at a concentration below the method detection limit.
Data presented in black are the detected concentration; of that parameter.

C:\lMlIdpro IEMAC'HuntetS PoinlWAV004-031-H_rfITextINAVOO4-Q31-H.doc
11.23.05 7-21 Document Control Number NAV004 -031-H

Revision Fin.l- November23, 2005

/

\
./

)

Shaw Environmental, Inc.

The potential for increased dissolved Mn was evaluated because the reduced form of Mn (Mn4+

and Mn21 may be more soluble than the more oxidized form (Mrtl. The establishment of
reducing conditions therefore, could potentially result in higher dissolved phase Mn The
concentration ofMn increased in all wells in the treatment area including wells EW01A, IW02A,
MW53A. The cause for the substantial increase in Mn concentration at EW01A relative to the
other wells is not determined. Possibly, the material used to backfill the excawtion at that
location may have contained higher amounts of Mn than the aquifer matrix in the treatment area.

The potential for increased dissolved phase Hg was evaluated because sulfate reducing bacteria
may increase biologic uptake of Hg and potentially result in a decrease of dissolved-phase Hg
during the anaerobic stage. The transition from anaerobic to aerobic conditions are considered to
potentially result in the increase in dissolved-phase Hg.

The potential for increased dissolved Cr was evaluated because the oxidized form of Cr (Cfl is
more soluble than the reduced form (Cr'l. Therefore, the establishment of more oxidizing
conditions during the aerobic-phase could produce higher dissolved-phase concentrations of Cr.
This is considered unlikely however because the conversion of Cr'+ to Cr6+ occurs generally
under more oxidizing conditions than will be established during the aerobic stage. Cr
concentrations increased in EWOIA and decreased in MW56A during Stage 1. The
concentration of Cr in and around the treatment area remained low during Stage 1. The highest
reported concentration of Cr was 38 IlgIL (EW01). The majority of the reported concentrations
were below detection limits.

In genera~ Hg concentrations remained the same or decreased slightly during Stage 1. The
highest reported concentration of Hg was 0.13 IlgIL. All reported concentrations were below
method detection limits.

Changes in aquifer chemistry were considered to potentially result in the increased dissolved
phase concentratDn of Cd. Cd was not detected in any samples in the treatment area above
method detection limits.

The change in As, Mn, Cr, Hg, and Cd concentration during Stage 1 Anaerobic are presented in
Figures 47, 48, and 49 of Appendix F. Data reported in yellow indicates that the parameter was
not detected at the method detection limit shown in yellow. Data shown in brown indicates the
estimated concentration of the parameter at a concentration below the method detection limit.
Data presented in black are the detected concentration; of that parameter.

C:\lMlIdpro IEMAC'HuntetS PoinlWAV004-031-H_rfITextINAVOO4-Q31-H.doc
11.23.05 7-21 Document Control Number NAV004 -031-H

Revision Fin.l- November23, 2005

/

\
./

)

Shaw Environmental, Inc.

The potential for increased dissolved Mn was evaluated because the reduced form of Mn (Mn4+
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Shaw Environmental, Inc.

The TS conducted at RU-C5 successfully evaluated the anaerobic and aerobic ISB processes for

treatment of contaminants observed at RU-C5. The following conclusions are based on an
evaluation of the results of the Stage 1 Anaerobic ISB and the Stage 2 Aerobic ISB.

8.1 Design Information
The large diameter extraction well at RU-C5 was inefficient for distribution of substrate by
groundwater recirculation. Substrate distribution was accomplished by bulk extraction and
injection.

Substrate injection was accomplished at relatively high flow rates with minimal pressures.
However, heterogeneities in the a:juifer hydraulic conductivity prevented adequate distribution

using one injection well alone. Adequate substrate distribution for this TS was accomplished by
injecting amended groundwater into both the injection well and monitor well. Distribution was
considered adequate if substrate (sodium lactate) was observed in each of the TS performance
monitoring points (i.e., IW2, MW53, MW54 and EW01). Since sodium lactate was observed in
these wells and subsequent biological degradation occurred, substrate distribution was

", considered effective.
)

The radius of influence of the substrate injection system was highly variable because of the
heterogenous nature of the sediments at the TS area. Sodium lactate distribution was observed to
be about 5 feet from IW02 to MW52A and about 12 feet from MW54 to EWOl. It is anticipated
that further distribution may be achieved with longer injection rates and higher pressures.

The iSOCs were determined to be effective for increasing 02 concentration within the wells in
which they were installed. However, because of site conditions, including high biological and
chemical oxygen demand of the aquifer and low permeability of the aquifer matrix, the iSOCs

are not considered an effective mechanism for distribution of O2 over larger areas. It is
anticipated that, based upon oxygen concentrations in the monitoring points, oxygen delivery
was limited to less than one foot from the injection wells. Other technologies such as
biosparging, hydrogen peroxide, ozone, or solid 02 release compounds may be more effective for
larger area 02 delivery at HPS.

Hydrogen was efficiently delivered to the aquifer using iSOCTM technology. Hydrogen
distribution appears to be more extensive than 02 distribution using the iSOCs.
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Shaw Environmental, Inc.

Sodium lactate is a highly effective substrate for enhancement of anaerobic biodegradation of the

chlorinated organics at RU-C5. The aquifer appears to be sufficiently buffered to use lactic acid

as a more cost effective substrate.

A DNAPL was observed in a monitoring point adjacent to MW54A. The DNAPL prevented the
determination of degradation rates at that location. Although biodegradation was confirmed by

the presence of decWorination daughter products and ethane.

Substrate distribution and groundwater extraction may be enhanced by fracturing of the aquifer

matrix.

8.2 Stage 1. Anaerobic Biodegradation Conclusions
The dechlorinating microorganism DHC is present in all wells in the treatment area. The DHC is

capable of rapid and complete reductive decWorination of the chlorinated ethenes.

Biostimulation is sufficient for complete biodegradation. It is likely that this strain of DHC is

present elsewhere at HPS and therefore bioaugmentation is not required for treatment of the

chlorinated organics at HPS. If DHC is not present at other locations, enrichment and
distribution of a culture from site RU-C5 would be preferable to introduction of a non

indigenous culture.

The addition of sodium lactate rapidly stimulated biodegradation of the chlorinated ethenes.

Sodium lactate is a higWy effective substrate for anaerobic dechlorination of the chlorinated
organics at RU-C5.

Hydrogen addition resulted in the removal of Fe2+ from solution. It is anticipated that reduced

inorganic species, such as ferrous sulfide, may provide an abiotic process that contributes to the

reductive dechlorination of the chlorinated organic compounds. However, no data was collected

during this investigation to evaluate those potential pathways.

The complete reductive decWorination pathway from PCE to ethene and ethane was observed.
The data confirm that degradation at RU-C5 does not stall at cis-l,2-DCE or at VC, but results in
the complete degradation to non-toxic ethene and ethane.

Complete degradation of chlorinated ethenes to below detection limits was observed in all TS
performance monitoring wells except for MW54A, which was adjacent to an observed DNAPL

source. Degradation rates were very high with complete degradation occurring within sixty days

of substrate distribution.

Reductive dechlorination of 1,2-DCB, and 1,4-DCB occurred rapidly upon distribution of

) substrate. 1,2-DCB and 1,4-DCB was degraded to CB and benzene.
./
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Only minor amounts of CB degraded to benzene in Stage 1. CB and benzene are recalcitrant
under anaerobic conditions established in Stage 1.

Complete degradation of 1,2-DCA was observed in all TS performance monitoring wells except
MW54A. Unlike degradation of chlorinated ethene and chlorinated benzene, the 1,2-DCA
degradation process does not appear to be by reductive dechlorination. Chloroethane was not
observed as a degradation product as 1,2-DCA degraded. A possible degradation process is
dichloroelimination which may result in the direct production of ethene rather than chloroethane.

Substantial ethene and ethane were generated during Stage 1 however no data is available to
determine if the ethene results from degradation of chlorinated ethenes or ethanes.

The presence of DNAPL adjacent to MW54A prevented determination of degradation rates of
the organics at that location. The presence of ethene and absence of C~ in monitoring well
MW54A indicates that complete degradation of the chlorinated ethenes, and potentially
chlorinated ethanes, is occurring at that location.

The persistence of chlorinated organics in MW54A is considered to be the result of DNAPLs
adjacent to this monitoring well. DNAPLs were observed in MP MW54A-BH located I-foot
from monitoring well MW54A.

No rebound of chlorinated ethenes or benzenes was observed during the duration of the TS. A
small rebound in 1,2-DCA concentration was observed during Stage 2. The cause of the rebound
of 1,2-DCA is undetermined.

The increase in total molar concentration of chlorinated ethenes during Stage 1 indicates that the

ISB process is degrading another source of chlorinated ethenes other than that observed in the
dissolved phase. The most likely source is adsorbed phase contaminants.

The establishment of reducing conditions increased the dissolved concentration of Mn
Dissolved Mn is likely to precipitate as ambient conditions return to the site. No significant
concentrations of other metals were mobilized during this TS.

The soils analyses are inconclusive as to degradation processes. In general, concentrations of
adsorbed phase contaminants were substantially lower in the TS wells, including MW54A.
However, because of the highly heterogeneous nature of the aquifer matrix, the range of
contaminant concentrations naturally varied widely. Therefore, although contaminant
concentrations decreased substantially, it is not possible to determine the amount due to
biodegradation and natural sampling variability.
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small rebound in 1,2-DCA concentration was observed during Stage 2. The cause of the rebound
of 1,2-DCA is undetermined.

The increase in total molar concentration of chlorinated ethenes during Stage 1 indicates that the

ISB process is degrading another source of chlorinated ethenes other than that observed in the
dissolved phase. The most likely source is adsorbed phase contaminants.

The establishment of reducing conditions increased the dissolved concentration of Mn
Dissolved Mn is likely to precipitate as ambient conditions return to the site. No significant
concentrations of other metals were mobilized during this TS.

The soils analyses are inconclusive as to degradation processes. In general, concentrations of
adsorbed phase contaminants were substantially lower in the TS wells, including MW54A.
However, because of the highly heterogeneous nature of the aquifer matrix, the range of
contaminant concentrations naturally varied widely. Therefore, although contaminant
concentrations decreased substantially, it is not possible to determine the amount due to
biodegradation and natural sampling variability.
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Only minor amounts of CB degraded to benzene in Stage 1. CB and benzene are recalcitrant
under anaerobic conditions established in Stage 1.

Complete degradation of 1,2-DCA was observed in all TS performance monitoring wells except
MW54A. Unlike degradation of chlorinated ethene and chlorinated benzene, the 1,2-DCA
degradation process does not appear to be by reductive dechlorination. Chloroethane was not
observed as a degradation product as 1,2-DCA degraded. A possible degradation process is
dichloroelimination which may result in the direct production of ethene rather than chloroethane.

Substantial ethene and ethane were generated during Stage 1 however no data is available to
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8.3 Conclusions Stage 2- Aerobic Biodegradation
The addition of 02 resulted in the oxidation of sulfide and Fe2+ returning sulfate to pre TS
concentrations.

Cf4 generated during Stage 1 was degraded aerobically during Stage 2.

CB generated during Stage 1 by the reductive dechlorination of 1,2-DCB and 1,4-DCB was

degraded during Stage 2. The most likely mechanism is aerobic respiration which will result in
the production of C02, H20 and chloride ions.

Benzene generated during Stage 1 by the reductive dechlorination of CB was degraded

aerobically during Stage 2. The most likely mechanism is aerobic respiration which results in
the production of C02 and H20.

Phenols and TPH observed in the groundwater were degraded under aerobic conditions. The
most likely process is aerobic respiration

8.4 Recommendations
An evaluation of the nature and extend of DNAPLs at RU-C5 should be conducted as part of any

future remedial design.

Techniques for treatment of the DNAPLs should be evaluated. Most applicable techniques are

those that could enhance the ISB processes already occurring at the site such as increasing the
solubility of the DNAPL using higher concentrations of substrate. In addition, DNAPL recovery

and substrate distribution may be enhanced by fracturing of the aquifer matrix. This process

could potentially enhance DNAPL mobility which would be undesirable, however fracturing
appears to be limited to about 15 feet radially based on previous treatability studies. Substrate or
zero valent iron injection that begins below the contaminated portion of the aquifer and proceeds

upward minimizes the potential to mobilize DNAPL. Also, excavation is an effective method to

remove DNAPL from aquifer material for shallow to moderate depths.

An evaluation of the process by which Fe2+ is removed from tre groundwater during hydrogen

addition should be conducted. This process may represent a significant abiotic pathway for

enhancement of the biodegradation process.

If biodegradation is the selected remedial technology, the following should be considered:

• Further evaluation of the biodegradation pathway of 1,2-DCA
• Alternate techniques for substrate and 02 delivery
• Alternate lower cost substrates should be evaluated including lactic acid
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8.5 Summary
The sequential anaerobic-aerobic bioremediation TS conducted at RU-C5 demonstrated a
process by which a mixture of chlorinated and non cWorinated organic contaminants could be

treated to commonly applied remedial goals. The sequential anaerobic aerobic ISB process
utilizes only food grade substrates and non toxic gases to enhance indigenous natural capacity to
degrade organic compounds. The byproducts of the ISB process are those compounds common
to all living things, namely CO2 and H20 and minor amounts of cWoride. Notably, the
indigenous microbial population is higWy effective at degradation of cWorinated organics thus
negating the need for introduction of a dechlorinating culture. The TS demonstrated a remedial
process that was conducted in situ without removal of existing structures. The techniques
demonstrated at RU-C5 should be considered in the Parcel C feasibility study, and can be applied
at other sites around HPS and at other naval facilities.

C:\.-.:lItIpro\EMAC'Hunters PoinlWAV004-{)31-HJATex1lNAV004-{)31-H.doc
11.23.05 8-5 Document Control Number NA VOO4 -{)Jl-H

Revision Final- November23, 2005

)

;

,

./

Shaw Environmental, Inc.

8.5 Summary
The sequential anaerobic-aerobic bioremediation TS conducted at RU-C5 demonstrated a
process by which a mixture of chlorinated and non cWorinated organic contaminants could be

treated to commonly applied remedial goals. The sequential anaerobic aerobic ISB process
utilizes only food grade substrates and non toxic gases to enhance indigenous natural capacity to
degrade organic compounds. The byproducts of the ISB process are those compounds common
to all living things, namely CO2 and H20 and minor amounts of cWoride. Notably, the
indigenous microbial population is higWy effective at degradation of cWorinated organics thus
negating the need for introduction of a dechlorinating culture. The TS demonstrated a remedial
process that was conducted in situ without removal of existing structures. The techniques
demonstrated at RU-C5 should be considered in the Parcel C feasibility study, and can be applied
at other sites around HPS and at other naval facilities.

C:\.-.:lItIpro\EMAC'Hunters PoinlWAV004-{)31-HJATex1lNAV004-{)31-H.doc
11.23.05 8-5 Document Control Number NA VOO4 -{)Jl-H

Revision Final- November23, 2005

)

;

,

./

Shaw Environmental, Inc.

8.5 Summary
The sequential anaerobic-aerobic bioremediation TS conducted at RU-C5 demonstrated a
process by which a mixture of chlorinated and non cWorinated organic contaminants could be

treated to commonly applied remedial goals. The sequential anaerobic aerobic ISB process
utilizes only food grade substrates and non toxic gases to enhance indigenous natural capacity to
degrade organic compounds. The byproducts of the ISB process are those compounds common
to all living things, namely CO2 and H20 and minor amounts of cWoride. Notably, the
indigenous microbial population is higWy effective at degradation of cWorinated organics thus
negating the need for introduction of a dechlorinating culture. The TS demonstrated a remedial
process that was conducted in situ without removal of existing structures. The techniques
demonstrated at RU-C5 should be considered in the Parcel C feasibility study, and can be applied
at other sites around HPS and at other naval facilities.

C:\.-.:lItIpro\EMAC'Hunters PoinlWAV004-{)31-HJATex1lNAV004-{)31-H.doc
11.23.05 8-5 Document Control Number NA VOO4 -{)Jl-H

Revision Final- November23, 2005

)

;

,

./

Shaw Environmental, Inc.

8.5 Summary
The sequential anaerobic-aerobic bioremediation TS conducted at RU-C5 demonstrated a
process by which a mixture of chlorinated and non cWorinated organic contaminants could be

treated to commonly applied remedial goals. The sequential anaerobic aerobic ISB process
utilizes only food grade substrates and non toxic gases to enhance indigenous natural capacity to
degrade organic compounds. The byproducts of the ISB process are those compounds common
to all living things, namely CO2 and H20 and minor amounts of cWoride. Notably, the
indigenous microbial population is higWy effective at degradation of cWorinated organics thus
negating the need for introduction of a dechlorinating culture. The TS demonstrated a remedial
process that was conducted in situ without removal of existing structures. The techniques
demonstrated at RU-C5 should be considered in the Parcel C feasibility study, and can be applied
at other sites around HPS and at other naval facilities.

C:\.-.:lItIpro\EMAC'Hunters PoinlWAV004-{)31-HJATex1lNAV004-{)31-H.doc
11.23.05 8-5 Document Control Number NA VOO4 -{)Jl-H

Revision Final- November23, 2005

)

;

,

./

Shaw Environmental, Inc.

8.5 Summary
The sequential anaerobic-aerobic bioremediation TS conducted at RU-C5 demonstrated a
process by which a mixture of chlorinated and non cWorinated organic contaminants could be

treated to commonly applied remedial goals. The sequential anaerobic aerobic ISB process
utilizes only food grade substrates and non toxic gases to enhance indigenous natural capacity to
degrade organic compounds. The byproducts of the ISB process are those compounds common
to all living things, namely CO2 and H20 and minor amounts of cWoride. Notably, the
indigenous microbial population is higWy effective at degradation of cWorinated organics thus
negating the need for introduction of a dechlorinating culture. The TS demonstrated a remedial
process that was conducted in situ without removal of existing structures. The techniques
demonstrated at RU-C5 should be considered in the Parcel C feasibility study, and can be applied
at other sites around HPS and at other naval facilities.

C:\.-.:lItIpro\EMAC'Hunters PoinlWAV004-{)31-HJATex1lNAV004-{)31-H.doc
11.23.05 8-5 Document Control Number NA VOO4 -{)Jl-H

Revision Final- November23, 2005



/ 9.0 References

Shaw Environmental, Inc,

\
;

Dames and Moore, Civil Engineers, 1943, Battery Overhaul Building, Submarine Base,
Preliminary Data, Foundation Investigation, August-September 1943

Dames and Moore, Civil Engineers, 1944, Diesel Overhaul & Ordnance Shop, Preliminary
Data, Foundation Investigation, June 12.

Hunke1er, D.; Aravena, R.; and Cox, E., 2002, Carbon Isotopes as a Tool to Evaluate the Origin
and Fate of Vinyl Chloride. Laboratory Experiments and Modeling of Isotope Evaluation,
Environmental Science and Technology, 36:3378-3384.

IT Corporation, 2001, Draft Treatability Study Report, Soil Vapor Extraction Treatability Study,
Building 134, Parcel C, Hunters Point Shipyard, San Francisco, California, December 31.

PRC Environmental Management, Inc., 1996, Draft Final Parcel B Remedial Investigation
Report, Hunters Point Shipyard, San Francisco, California, June 3.

San Francisco Redevelopment Agency, 1997, Hunters Point Shipyard Redevelopment Plan,
City and County ofSan Francisco, June 14.

Schwarzenbach, R.P.; Gschwend, P.M.; and Inboden, D.M., 1993, Environmental Organic
Chemistry, New York: John Wiley and Sons, Inc.

Shaw Environmental, Inc., 2004a, Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California, June.

Shaw Environmental, Inc., 2004b, Construction Report, Well Decommissioning/Installation and
Site Excavation, In Support of Anaerobic-Aerobic Bioremediation at RU-C5, Building.134,
Hunters Point Shipyard, San Francisco, California, June.

Tetra Tech EM, Inc., 1998, Draft Final Parcel C Feasibility Study, Hunters Point Shipyard,
San Francisco, California, April 6.

Tetra Tech EM, Inc., 2000, Final Field Sampling Plan and Quality Assurance Plan [FSP/QAPP]
for Phase I Groundwater Data Gaps Investigation [GDGI], Hunters Point Shipyard,
San Francisco, California, July 31.

Tetra Tech EM, Inc., 2001, Field Sampling Plan/Quality Assurance Program Plan Addendafor
Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California, January 8.

Tetra Tech EM, Inc., 2002, Draft Parcel B Construction Summary Report, Hunters Point
Shipyard, San Francisco, California, November 18.

C:\l\I:lI"dproIEMAC'Hunters PointWAV004.{131-HJF\TexflNAV004.{131-H,doc
11.23.05 9-1 Document Control Number NA VOO4 .{I31-H

Revision Fin.l- November23, 2005

/ 9.0 References

Shaw Environmental, Inc,

\
;

Dames and Moore, Civil Engineers, 1943, Battery Overhaul Building, Submarine Base,
Preliminary Data, Foundation Investigation, August-September 1943

Dames and Moore, Civil Engineers, 1944, Diesel Overhaul & Ordnance Shop, Preliminary
Data, Foundation Investigation, June 12.

Hunke1er, D.; Aravena, R.; and Cox, E., 2002, Carbon Isotopes as a Tool to Evaluate the Origin
and Fate of Vinyl Chloride. Laboratory Experiments and Modeling of Isotope Evaluation,
Environmental Science and Technology, 36:3378-3384.

IT Corporation, 2001, Draft Treatability Study Report, Soil Vapor Extraction Treatability Study,
Building 134, Parcel C, Hunters Point Shipyard, San Francisco, California, December 31.

PRC Environmental Management, Inc., 1996, Draft Final Parcel B Remedial Investigation
Report, Hunters Point Shipyard, San Francisco, California, June 3.

San Francisco Redevelopment Agency, 1997, Hunters Point Shipyard Redevelopment Plan,
City and County ofSan Francisco, June 14.

Schwarzenbach, R.P.; Gschwend, P.M.; and Inboden, D.M., 1993, Environmental Organic
Chemistry, New York: John Wiley and Sons, Inc.

Shaw Environmental, Inc., 2004a, Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California, June.

Shaw Environmental, Inc., 2004b, Construction Report, Well Decommissioning/Installation and
Site Excavation, In Support of Anaerobic-Aerobic Bioremediation at RU-C5, Building.134,
Hunters Point Shipyard, San Francisco, California, June.

Tetra Tech EM, Inc., 1998, Draft Final Parcel C Feasibility Study, Hunters Point Shipyard,
San Francisco, California, April 6.

Tetra Tech EM, Inc., 2000, Final Field Sampling Plan and Quality Assurance Plan [FSP/QAPP]
for Phase I Groundwater Data Gaps Investigation [GDGI], Hunters Point Shipyard,
San Francisco, California, July 31.

Tetra Tech EM, Inc., 2001, Field Sampling Plan/Quality Assurance Program Plan Addendafor
Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California, January 8.

Tetra Tech EM, Inc., 2002, Draft Parcel B Construction Summary Report, Hunters Point
Shipyard, San Francisco, California, November 18.

C:\l\I:lI"dproIEMAC'Hunters PointWAV004.{131-HJF\TexflNAV004.{131-H,doc
11.23.05 9-1 Document Control Number NA VOO4 .{I31-H

Revision Fin.l- November23, 2005

/ 9.0 References

Shaw Environmental, Inc,

\
;

Dames and Moore, Civil Engineers, 1943, Battery Overhaul Building, Submarine Base,
Preliminary Data, Foundation Investigation, August-September 1943

Dames and Moore, Civil Engineers, 1944, Diesel Overhaul & Ordnance Shop, Preliminary
Data, Foundation Investigation, June 12.

Hunke1er, D.; Aravena, R.; and Cox, E., 2002, Carbon Isotopes as a Tool to Evaluate the Origin
and Fate of Vinyl Chloride. Laboratory Experiments and Modeling of Isotope Evaluation,
Environmental Science and Technology, 36:3378-3384.

IT Corporation, 2001, Draft Treatability Study Report, Soil Vapor Extraction Treatability Study,
Building 134, Parcel C, Hunters Point Shipyard, San Francisco, California, December 31.

PRC Environmental Management, Inc., 1996, Draft Final Parcel B Remedial Investigation
Report, Hunters Point Shipyard, San Francisco, California, June 3.

San Francisco Redevelopment Agency, 1997, Hunters Point Shipyard Redevelopment Plan,
City and County ofSan Francisco, June 14.

Schwarzenbach, R.P.; Gschwend, P.M.; and Inboden, D.M., 1993, Environmental Organic
Chemistry, New York: John Wiley and Sons, Inc.

Shaw Environmental, Inc., 2004a, Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California, June.

Shaw Environmental, Inc., 2004b, Construction Report, Well Decommissioning/Installation and
Site Excavation, In Support of Anaerobic-Aerobic Bioremediation at RU-C5, Building.134,
Hunters Point Shipyard, San Francisco, California, June.

Tetra Tech EM, Inc., 1998, Draft Final Parcel C Feasibility Study, Hunters Point Shipyard,
San Francisco, California, April 6.

Tetra Tech EM, Inc., 2000, Final Field Sampling Plan and Quality Assurance Plan [FSP/QAPP]
for Phase I Groundwater Data Gaps Investigation [GDGI], Hunters Point Shipyard,
San Francisco, California, July 31.

Tetra Tech EM, Inc., 2001, Field Sampling Plan/Quality Assurance Program Plan Addendafor
Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California, January 8.

Tetra Tech EM, Inc., 2002, Draft Parcel B Construction Summary Report, Hunters Point
Shipyard, San Francisco, California, November 18.

C:\l\I:lI"dproIEMAC'Hunters PointWAV004.{131-HJF\TexflNAV004.{131-H,doc
11.23.05 9-1 Document Control Number NA VOO4 .{I31-H

Revision Fin.l- November23, 2005

/ 9.0 References

Shaw Environmental, Inc,

\
;

Dames and Moore, Civil Engineers, 1943, Battery Overhaul Building, Submarine Base,
Preliminary Data, Foundation Investigation, August-September 1943

Dames and Moore, Civil Engineers, 1944, Diesel Overhaul & Ordnance Shop, Preliminary
Data, Foundation Investigation, June 12.

Hunke1er, D.; Aravena, R.; and Cox, E., 2002, Carbon Isotopes as a Tool to Evaluate the Origin
and Fate of Vinyl Chloride. Laboratory Experiments and Modeling of Isotope Evaluation,
Environmental Science and Technology, 36:3378-3384.

IT Corporation, 2001, Draft Treatability Study Report, Soil Vapor Extraction Treatability Study,
Building 134, Parcel C, Hunters Point Shipyard, San Francisco, California, December 31.

PRC Environmental Management, Inc., 1996, Draft Final Parcel B Remedial Investigation
Report, Hunters Point Shipyard, San Francisco, California, June 3.

San Francisco Redevelopment Agency, 1997, Hunters Point Shipyard Redevelopment Plan,
City and County ofSan Francisco, June 14.

Schwarzenbach, R.P.; Gschwend, P.M.; and Inboden, D.M., 1993, Environmental Organic
Chemistry, New York: John Wiley and Sons, Inc.

Shaw Environmental, Inc., 2004a, Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California, June.

Shaw Environmental, Inc., 2004b, Construction Report, Well Decommissioning/Installation and
Site Excavation, In Support of Anaerobic-Aerobic Bioremediation at RU-C5, Building.134,
Hunters Point Shipyard, San Francisco, California, June.

Tetra Tech EM, Inc., 1998, Draft Final Parcel C Feasibility Study, Hunters Point Shipyard,
San Francisco, California, April 6.

Tetra Tech EM, Inc., 2000, Final Field Sampling Plan and Quality Assurance Plan [FSP/QAPP]
for Phase I Groundwater Data Gaps Investigation [GDGI], Hunters Point Shipyard,
San Francisco, California, July 31.

Tetra Tech EM, Inc., 2001, Field Sampling Plan/Quality Assurance Program Plan Addendafor
Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California, January 8.

Tetra Tech EM, Inc., 2002, Draft Parcel B Construction Summary Report, Hunters Point
Shipyard, San Francisco, California, November 18.

C:\l\I:lI"dproIEMAC'Hunters PointWAV004.{131-HJF\TexflNAV004.{131-H,doc
11.23.05 9-1 Document Control Number NA VOO4 .{I31-H

Revision Fin.l- November23, 2005

/ 9.0 References

Shaw Environmental, Inc,

\
;

Dames and Moore, Civil Engineers, 1943, Battery Overhaul Building, Submarine Base,
Preliminary Data, Foundation Investigation, August-September 1943

Dames and Moore, Civil Engineers, 1944, Diesel Overhaul & Ordnance Shop, Preliminary
Data, Foundation Investigation, June 12.

Hunke1er, D.; Aravena, R.; and Cox, E., 2002, Carbon Isotopes as a Tool to Evaluate the Origin
and Fate of Vinyl Chloride. Laboratory Experiments and Modeling of Isotope Evaluation,
Environmental Science and Technology, 36:3378-3384.

IT Corporation, 2001, Draft Treatability Study Report, Soil Vapor Extraction Treatability Study,
Building 134, Parcel C, Hunters Point Shipyard, San Francisco, California, December 31.

PRC Environmental Management, Inc., 1996, Draft Final Parcel B Remedial Investigation
Report, Hunters Point Shipyard, San Francisco, California, June 3.

San Francisco Redevelopment Agency, 1997, Hunters Point Shipyard Redevelopment Plan,
City and County ofSan Francisco, June 14.

Schwarzenbach, R.P.; Gschwend, P.M.; and Inboden, D.M., 1993, Environmental Organic
Chemistry, New York: John Wiley and Sons, Inc.

Shaw Environmental, Inc., 2004a, Final Project Plans, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study, Remedial Unit C5, Building 134, Hunters Point Shipyard,
San Francisco, California, June.

Shaw Environmental, Inc., 2004b, Construction Report, Well Decommissioning/Installation and
Site Excavation, In Support of Anaerobic-Aerobic Bioremediation at RU-C5, Building.134,
Hunters Point Shipyard, San Francisco, California, June.

Tetra Tech EM, Inc., 1998, Draft Final Parcel C Feasibility Study, Hunters Point Shipyard,
San Francisco, California, April 6.

Tetra Tech EM, Inc., 2000, Final Field Sampling Plan and Quality Assurance Plan [FSP/QAPP]
for Phase I Groundwater Data Gaps Investigation [GDGI], Hunters Point Shipyard,
San Francisco, California, July 31.

Tetra Tech EM, Inc., 2001, Field Sampling Plan/Quality Assurance Program Plan Addendafor
Phase II Groundwater Data Gaps Investigation, Hunters Point Shipyard, San Francisco,
California, January 8.

Tetra Tech EM, Inc., 2002, Draft Parcel B Construction Summary Report, Hunters Point
Shipyard, San Francisco, California, November 18.

C:\l\I:lI"dproIEMAC'Hunters PointWAV004.{131-HJF\TexflNAV004.{131-H,doc
11.23.05 9-1 Document Control Number NA VOO4 .{I31-H

Revision Fin.l- November23, 2005



)

Shaw Environmental, Inc.

Tetra Tech EM, Inc., 2004, Parcel C Groundwater Summary Report, Phase III Groundwater
Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California, May 11.

U.S. Environmental Protection Agency, R.S. Kerr Environmental Research Laboratory, 1994,
Standard Operating Procedures, Dissolved Methane by EPA SOP 175, Revision O.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, EPAl540/G-89/004, OSWER Directive 9355.3-01,
October.

C:\....,ropro IEMAC'tiunters PoinlWAVOOHJ31-HJf\ rexnNAVOO4-D31-H.doc
11.23.05 9-2 Document Control Number NA VOO4 -D31-H

Revision Final- November23, 2005

)

Shaw Environmental, Inc.

Tetra Tech EM, Inc., 2004, Parcel C Groundwater Summary Report, Phase III Groundwater
Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California, May 11.

U.S. Environmental Protection Agency, R.S. Kerr Environmental Research Laboratory, 1994,
Standard Operating Procedures, Dissolved Methane by EPA SOP 175, Revision O.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, EPAl540/G-89/004, OSWER Directive 9355.3-01,
October.

C:\....,ropro IEMAC'tiunters PoinlWAVOOHJ31-HJf\ rexnNAVOO4-D31-H.doc
11.23.05 9-2 Document Control Number NA VOO4 -D31-H

Revision Final- November23, 2005

)

Shaw Environmental, Inc.

Tetra Tech EM, Inc., 2004, Parcel C Groundwater Summary Report, Phase III Groundwater
Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California, May 11.

U.S. Environmental Protection Agency, R.S. Kerr Environmental Research Laboratory, 1994,
Standard Operating Procedures, Dissolved Methane by EPA SOP 175, Revision O.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, EPAl540/G-89/004, OSWER Directive 9355.3-01,
October.

C:\....,ropro IEMAC'tiunters PoinlWAVOOHJ31-HJf\ rexnNAVOO4-D31-H.doc
11.23.05 9-2 Document Control Number NA VOO4 -D31-H

Revision Final- November23, 2005

)

Shaw Environmental, Inc.

Tetra Tech EM, Inc., 2004, Parcel C Groundwater Summary Report, Phase III Groundwater
Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California, May 11.

U.S. Environmental Protection Agency, R.S. Kerr Environmental Research Laboratory, 1994,
Standard Operating Procedures, Dissolved Methane by EPA SOP 175, Revision O.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, EPAl540/G-89/004, OSWER Directive 9355.3-01,
October.

C:\....,ropro IEMAC'tiunters PoinlWAVOOHJ31-HJf\ rexnNAVOO4-D31-H.doc
11.23.05 9-2 Document Control Number NA VOO4 -D31-H

Revision Final- November23, 2005

)

Shaw Environmental, Inc.

Tetra Tech EM, Inc., 2004, Parcel C Groundwater Summary Report, Phase III Groundwater
Data Gaps Investigation, Hunters Point Shipyard, San Francisco, California, May 11.

U.S. Environmental Protection Agency, R.S. Kerr Environmental Research Laboratory, 1994,
Standard Operating Procedures, Dissolved Methane by EPA SOP 175, Revision O.

U.S. Environmental Protection Agency, 1988, Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA, EPAl540/G-89/004, OSWER Directive 9355.3-01,
October.

C:\....,ropro IEMAC'tiunters PoinlWAVOOHJ31-HJf\ rexnNAVOO4-D31-H.doc
11.23.05 9-2 Document Control Number NA VOO4 -D31-H

Revision Final- November23, 2005



C:\....wproIEMACV1unt... PointWAW04-C31-H_tflTexJ\NAIIOO4-C31-H.doc
11.23.05

Figures

Document Control Number NAVOO4 -C31-H
Revision Fin.l- November23, 2005

C:\....wproIEMACV1unt... PointWAW04-C31-H_tflTexJ\NAIIOO4-C31-H.doc
11.23.05

Figures

Document Control Number NAVOO4 -C31-H
Revision Fin.l- November23, 2005

C:\....wproIEMACV1unt... PointWAW04-C31-H_tflTexJ\NAIIOO4-C31-H.doc
11.23.05

Figures

Document Control Number NAVOO4 -C31-H
Revision Fin.l- November23, 2005

C:\....wproIEMACV1unt... PointWAW04-C31-H_tflTexJ\NAIIOO4-C31-H.doc
11.23.05

Figures

Document Control Number NAVOO4 -C31-H
Revision Fin.l- November23, 2005

C:\....wproIEMACV1unt... PointWAW04-C31-H_tflTexJ\NAIIOO4-C31-H.doc
11.23.05

Figures

Document Control Number NAVOO4 -C31-H
Revision Fin.l- November23, 2005



<

IR-20

FIGURE 1
SITE LOCATION MAP

IR-25, BUILDING 134, PARCEL C

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Sl;aw' Shaw Environmental, Inc.

I I I
I I I

I +'R25MW37A I I

I + 'R2SMW378 I I
4- IR25MW388 I

I I
I 1~25MW17A I I

I I"" RU-C5_/ or:'
/ I" GROUNywATER V_) PLUME

I I" I I
I ",I ,I <

I 'R2SMWS,{ " " I"

I 1,lSMWS7A FORMER"" II ")
I SEPARATORjOEGREAS PIT I

I I ", I I
I IR25EW01A .J-. ......

I T IR25MW52A "I I
/ IR25MW15F < I

I I
/ IR25MW42B Jr./ IR25MW56A ......... /

IR06MW44A / ~~~:::s;::;;:~IR25MW54A "
/ IR25MW51A-r--~/ IR25MW53A +." II IR25MW41A " I

/ IR25IW02A ....
I " /

/ IR25MW9028 .... "'"
/ / IR25MW9008 ......... ""-

J IR25MW901B "" ""'-

" I + " "......... / IR25MW11A IR25MW39A ....... "'-

" " ""I + IR25MW398 " "

~" II ")""
/ 'Z BUILDING 134 I ""

/ " I "/ ", IR-25 I"

'" I ""
"" +'R2SMWSOA II

"" I
" I

" I
"" I

" I
" I
"" I

" I
" I

" I
f-" I
I " I
I "" I
I "" I

" I
" I
"" Iv

SOURCE: PARCEL B FEASIBIUTY STUDY, flNAL REPORT,
HUNTERS POINT SHIPYARD, U.S. DEPARTMENT OF THE NAVY,
EFA wr:ST, NOVEMBER 26, 1996.

N

NOT TO 5C.4I.I

CALIFORNIA

NOT TO SCAI...E

PACIFIC OCEAN

N

N

N
N
m
I

(J)

<0
lD
N
o

B
>-'co '1'
o
w

'"uW
:1:.
u~

B
>-'co'",
0::
w

15
"'0.
0.'
<{~

B,
'">-,

co::
z,.
«1:5
"'",
0",

'J
OJ

o
w"'uo
c;:u
"-z
00

U

lJ-~
W""
'T~
x~

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

<

IR-20

FIGURE 1
SITE LOCATION MAP

IR-25, BUILDING 134, PARCEL C

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Sl;aw' Shaw Environmental, Inc.

I I I
I I I

I +'R25MW37A I I

I + 'R2SMW378 I I
4- IR25MW388 I

I I
I 1~25MW17A I I

I I"" RU-C5_/ or:'
/ I" GROUNywATER V_) PLUME

I I" I I
I ",I ,I <

I 'R2SMWS,{ " " I"

I 1,lSMWS7A FORMER"" II ")
I SEPARATORjOEGREAS PIT I

I I ", I I
I IR25EW01A .J-. ......

I T IR25MW52A "I I
/ IR25MW15F < I

I I
/ IR25MW42B Jr./ IR25MW56A ......... /

IR06MW44A / ~~~:::s;::;;:~IR25MW54A "
/ IR25MW51A-r--~/ IR25MW53A +." II IR25MW41A " I

/ IR25IW02A ....
I " /

/ IR25MW9028 .... "'"
/ / IR25MW9008 ......... ""-

J IR25MW901B "" ""'-

" I + " "......... / IR25MW11A IR25MW39A ....... "'-

" " ""I + IR25MW398 " "

~" II ")""
/ 'Z BUILDING 134 I ""

/ " I "/ ", IR-25 I"

'" I ""
"" +'R2SMWSOA II

"" I
" I

" I
"" I

" I
" I
"" I

" I
" I

" I
f-" I
I " I
I "" I
I "" I

" I
" I
"" Iv

SOURCE: PARCEL B FEASIBIUTY STUDY, flNAL REPORT,
HUNTERS POINT SHIPYARD, U.S. DEPARTMENT OF THE NAVY,
EFA wr:ST, NOVEMBER 26, 1996.

N

NOT TO 5C.4I.I

CALIFORNIA

NOT TO SCAI...E

PACIFIC OCEAN

N

N

N
N
m
I

(J)

<0
lD
N
o

B
>-'co '1'
o
w

'"uW
:1:.
u~

B
>-'co'",
0::
w

15
"'0.
0.'
<{~

B,
'">-,

co::
z,.
«1:5
"'",
0",

'J
OJ

o
w"'uo
c;:u
"-z
00

U

lJ-~
W""
'T~
x~

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

<

IR-20

FIGURE 1
SITE LOCATION MAP

IR-25, BUILDING 134, PARCEL C

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Sl;aw' Shaw Environmental, Inc.

I I I
I I I

I +'R25MW37A I I

I + 'R2SMW378 I I
4- IR25MW388 I

I I
I 1~25MW17A I I

I I"" RU-C5_/ or:'
/ I" GROUNywATER V_) PLUME

I I" I I
I ",I ,I <

I 'R2SMWS,{ " " I"

I 1,lSMWS7A FORMER"" II ")
I SEPARATORjOEGREAS PIT I

I I ", I I
I IR25EW01A .J-. ......

I T IR25MW52A "I I
/ IR25MW15F < I

I I
/ IR25MW42B Jr./ IR25MW56A ......... /

IR06MW44A / ~~~:::s;::;;:~IR25MW54A "
/ IR25MW51A-r--~/ IR25MW53A +." II IR25MW41A " I

/ IR25IW02A ....
I " /

/ IR25MW9028 .... "'"
/ / IR25MW9008 ......... ""-

J IR25MW901B "" ""'-

" I + " "......... / IR25MW11A IR25MW39A ....... "'-

" " ""I + IR25MW398 " "

~" II ")""
/ 'Z BUILDING 134 I ""

/ " I "/ ", IR-25 I"

'" I ""
"" +'R2SMWSOA II

"" I
" I

" I
"" I

" I
" I
"" I

" I
" I

" I
f-" I
I " I
I "" I
I "" I

" I
" I
"" Iv

SOURCE: PARCEL B FEASIBIUTY STUDY, flNAL REPORT,
HUNTERS POINT SHIPYARD, U.S. DEPARTMENT OF THE NAVY,
EFA wr:ST, NOVEMBER 26, 1996.

N

NOT TO 5C.4I.I

CALIFORNIA

NOT TO SCAI...E

PACIFIC OCEAN

N

N

N
N
m
I

(J)

<0
lD
N
o

B
>-'co '1'
o
w

'"uW
:1:.
u~

B
>-'co'",
0::
w

15
"'0.
0.'
<{~

B,
'">-,

co::
z,.
«1:5
"'",
0",

'J
OJ

o
w"'uo
c;:u
"-z
00

U

lJ-~
W""
'T~
x~

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

<

IR-20

FIGURE 1
SITE LOCATION MAP

IR-25, BUILDING 134, PARCEL C

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Sl;aw' Shaw Environmental, Inc.

I I I
I I I

I +'R25MW37A I I

I + 'R2SMW378 I I
4- IR25MW388 I

I I
I 1~25MW17A I I

I I"" RU-C5_/ or:'
/ I" GROUNywATER V_) PLUME

I I" I I
I ",I ,I <

I 'R2SMWS,{ " " I"

I 1,lSMWS7A FORMER"" II ")
I SEPARATORjOEGREAS PIT I

I I ", I I
I IR25EW01A .J-. ......

I T IR25MW52A "I I
/ IR25MW15F < I

I I
/ IR25MW42B Jr./ IR25MW56A ......... /

IR06MW44A / ~~~:::s;::;;:~IR25MW54A "
/ IR25MW51A-r--~/ IR25MW53A +." II IR25MW41A " I

/ IR25IW02A ....
I " /

/ IR25MW9028 .... "'"
/ / IR25MW9008 ......... ""-

J IR25MW901B "" ""'-

" I + " "......... / IR25MW11A IR25MW39A ....... "'-

" " ""I + IR25MW398 " "

~" II ")""
/ 'Z BUILDING 134 I ""

/ " I "/ ", IR-25 I"

'" I ""
"" +'R2SMWSOA II

"" I
" I

" I
"" I

" I
" I
"" I

" I
" I

" I
f-" I
I " I
I "" I
I "" I

" I
" I
"" Iv

SOURCE: PARCEL B FEASIBIUTY STUDY, flNAL REPORT,
HUNTERS POINT SHIPYARD, U.S. DEPARTMENT OF THE NAVY,
EFA wr:ST, NOVEMBER 26, 1996.

N

NOT TO 5C.4I.I

CALIFORNIA

NOT TO SCAI...E

PACIFIC OCEAN

N

N

N
N
m
I

(J)

<0
lD
N
o

B
>-'co '1'
o
w

'"uW
:1:.
u~

B
>-'co'",
0::
w

15
"'0.
0.'
<{~

B,
'">-,

co::
z,.
«1:5
"'",
0",

'J
OJ

o
w"'uo
c;:u
"-z
00

U

lJ-~
W""
'T~
x~

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

<

IR-20

FIGURE 1
SITE LOCATION MAP

IR-25, BUILDING 134, PARCEL C

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Sl;aw' Shaw Environmental, Inc.

I I I
I I I

I +'R25MW37A I I

I + 'R2SMW378 I I
4- IR25MW388 I

I I
I 1~25MW17A I I

I I"" RU-C5_/ or:'
/ I" GROUNywATER V_) PLUME

I I" I I
I ",I ,I <

I 'R2SMWS,{ " " I"

I 1,lSMWS7A FORMER"" II ")
I SEPARATORjOEGREAS PIT I

I I ", I I
I IR25EW01A .J-. ......

I T IR25MW52A "I I
/ IR25MW15F < I

I I
/ IR25MW42B Jr./ IR25MW56A ......... /

IR06MW44A / ~~~:::s;::;;:~IR25MW54A "
/ IR25MW51A-r--~/ IR25MW53A +." II IR25MW41A " I

/ IR25IW02A ....
I " /

/ IR25MW9028 .... "'"
/ / IR25MW9008 ......... ""-

J IR25MW901B "" ""'-

" I + " "......... / IR25MW11A IR25MW39A ....... "'-

" " ""I + IR25MW398 " "

~" II ")""
/ 'Z BUILDING 134 I ""

/ " I "/ ", IR-25 I"

'" I ""
"" +'R2SMWSOA II

"" I
" I

" I
"" I

" I
" I
"" I

" I
" I

" I
f-" I
I " I
I "" I
I "" I

" I
" I
"" Iv

SOURCE: PARCEL B FEASIBIUTY STUDY, flNAL REPORT,
HUNTERS POINT SHIPYARD, U.S. DEPARTMENT OF THE NAVY,
EFA wr:ST, NOVEMBER 26, 1996.

N

NOT TO 5C.4I.I

CALIFORNIA

NOT TO SCAI...E

PACIFIC OCEAN

N

N

N
N
m
I

(J)

<0
lD
N
o

B
>-'co '1'
o
w

'"uW
:1:.
u~

B
>-'co'",
0::
w

15
"'0.
0.'
<{~

B,
'">-,

co::
z,.
«1:5
"'",
0",

'J
OJ

o
w"'uo
c;:u
"-z
00

U

lJ-~
W""
'T~
x~

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA



SCALE

liiiiiiiiii~~~liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill
o 30 60 FEET

TREATABILITY STUDY AREA

IR BOUNDARY

PARCEL BOUNDARY

MONITORING WELL

VIEW LOCATION

FIGURE 2

TREATABILITY STUDY AREA
GROUNDWATER MONITORING

WELL LOCATIONS
RU-C5

HUNTERS POINT SHIPYARD SAN FRANCISCO. CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

~
Stiaw81 Shaw Environmental. Inc.

LEGEND

-+IR25MW37A

PARCEL B

-+ IR25MW38B

WALLo
/ '\

/ \\

/ '\
/ ~\

/'

\ / ~ IR25MW37A
\ /-+
,// IR25MW37B

//
///

/./ /'\
~/ ,

/' / ~ "
./ / .' ~5MW~A"

.//~/ / /-:/ ~ \.
/" .' /:/ ~ "

/./ / 'i/ ~ "
// .' 'i ~ '\

/ / / FORMER SEPARATOR / / -:/ \;" '.

// / 'i'/ "'\'\
/ . 0- '\'\ .

'\ . /' / IR10 . jR25MW55A \

./ A /"\ / /, IR25~57A )\ '\
'\ '/ / /. V' " ~ '/ -'IR25MW904B \\ '"'/ / < IR25MW42B.j;;( /. / \ .

\/ / ".~ /. '/ IR25EW01A IR25 \"/
/. IR06MW44A ../ 1t. \ "

" / 1R25MW15F: IR25MW56A \ \ '< "/. / IR25MW54A -+ \
" , )R25MW51A-+/ IR25MW52A \ '\

\ \/ / / '/ IR25MW902~ \ \ ' /
\ / / IR3?MW901l~ \ \ . /

\ / / / /IR25MW900B \ \ '\ /
\ / '/ \ ' /. / \ ' /

\ / / \ v'\
\ . / / IR25MW11A-+ IR25 \

-to '" -+ \.
)1RO6M)Y40A PARCEL C IR25MW41A \

V < -+IR25MW39A \

-f;R06MW47F '\ '\ '" '\ '\ \

"\ / IR25MW398 -i>. '\
'\ '\ ORMER OEGREASER PIT '\

\ BUILDING 134 \
\

\
\

\
\

\
\

\
\

\

W •
U 0
i:i: §
~CJ

WI
"I
~I

u..
WI
0::1
I I

X

o

It)

C' ~
>-,CD_-Z

~
ON

~

..--

..--
CD

()
I

())
to
L[)
N
0

"0::
ZW
-CD

~~
oz

:g
>-~
CD,
0:::
W
>
0
0::
D..
D..tl
<tel

\

:g
>- ~
CD
~

O-
W
~

U
W
I
U~

SCALE

liiiiiiiiii~~~liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill
o 30 60 FEET

TREATABILITY STUDY AREA

IR BOUNDARY

PARCEL BOUNDARY

MONITORING WELL

VIEW LOCATION

FIGURE 2

TREATABILITY STUDY AREA
GROUNDWATER MONITORING

WELL LOCATIONS
RU-C5

HUNTERS POINT SHIPYARD SAN FRANCISCO. CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

~
Stiaw81 Shaw Environmental. Inc.

LEGEND

-+IR25MW37A

PARCEL B

-+ IR25MW38B

WALLo
/ '\

/ \\

/ '\
/ ~\

/'

\ / ~ IR25MW37A
\ /-+
,// IR25MW37B

//
///

/./ /'\
~/ ,

/' / ~ "
./ / .' ~5MW~A"

.//~/ / /-:/ ~ \.
/" .' /:/ ~ "

/./ / 'i/ ~ "
// .' 'i ~ '\

/ / / FORMER SEPARATOR / / -:/ \;" '.

// / 'i'/ "'\'\
/ . 0- '\'\ .

'\ . /' / IR10 . jR25MW55A \

./ A /"\ / /, IR25~57A )\ '\
'\ '/ / /. V' " ~ '/ -'IR25MW904B \\ '"'/ / < IR25MW42B.j;;( /. / \ .

\/ / ".~ /. '/ IR25EW01A IR25 \"/
/. IR06MW44A ../ 1t. \ "

" / 1R25MW15F: IR25MW56A \ \ '< "/. / IR25MW54A -+ \
" , )R25MW51A-+/ IR25MW52A \ '\

\ \/ / / '/ IR25MW902~ \ \ ' /
\ / / IR3?MW901l~ \ \ . /

\ / / / /IR25MW900B \ \ '\ /
\ / '/ \ ' /. / \ ' /

\ / / \ v'\
\ . / / IR25MW11A-+ IR25 \

-to '" -+ \.
)1RO6M)Y40A PARCEL C IR25MW41A \

V < -+IR25MW39A \

-f;R06MW47F '\ '\ '" '\ '\ \

"\ / IR25MW398 -i>. '\
'\ '\ ORMER OEGREASER PIT '\

\ BUILDING 134 \
\

\
\

\
\

\
\

\
\

\

W •
U 0
i:i: §
~CJ

WI
"I
~I

u..
WI
0::1
I I

X

o

It)

C' ~
>-,CD_-Z

~
ON

~

..--

..--
CD

()
I

())
to
L[)
N
0

"0::
ZW
-CD

~~
oz

:g
>-~
CD,
0:::
W
>
0
0::
D..
D..tl
<tel

\

:g
>- ~
CD
~

O-
W
~

U
W
I
U~

SCALE

liiiiiiiiii~~~liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill
o 30 60 FEET

TREATABILITY STUDY AREA

IR BOUNDARY

PARCEL BOUNDARY

MONITORING WELL

VIEW LOCATION

FIGURE 2

TREATABILITY STUDY AREA
GROUNDWATER MONITORING

WELL LOCATIONS
RU-C5

HUNTERS POINT SHIPYARD SAN FRANCISCO. CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

~
Stiaw81 Shaw Environmental. Inc.

LEGEND

-+IR25MW37A

PARCEL B

-+ IR25MW38B

WALLo
/ '\

/ \\

/ '\
/ ~\

/'

\ / ~ IR25MW37A
\ /-+
,// IR25MW37B

//
///

/./ /'\
~/ ,

/' / ~ "
./ / .' ~5MW~A"

.//~/ / /-:/ ~ \.
/" .' /:/ ~ "

/./ / 'i/ ~ "
// .' 'i ~ '\

/ / / FORMER SEPARATOR / / -:/ \;" '.

// / 'i'/ "'\'\
/ . 0- '\'\ .

'\ . /' / IR10 . jR25MW55A \

./ A /"\ / /, IR25~57A )\ '\
'\ '/ / /. V' " ~ '/ -'IR25MW904B \\ '"'/ / < IR25MW42B.j;;( /. / \ .

\/ / ".~ /. '/ IR25EW01A IR25 \"/
/. IR06MW44A ../ 1t. \ "

" / 1R25MW15F: IR25MW56A \ \ '< "/. / IR25MW54A -+ \
" , )R25MW51A-+/ IR25MW52A \ '\

\ \/ / / '/ IR25MW902~ \ \ ' /
\ / / IR3?MW901l~ \ \ . /

\ / / / /IR25MW900B \ \ '\ /
\ / '/ \ ' /. / \ ' /

\ / / \ v'\
\ . / / IR25MW11A-+ IR25 \

-to '" -+ \.
)1RO6M)Y40A PARCEL C IR25MW41A \

V < -+IR25MW39A \

-f;R06MW47F '\ '\ '" '\ '\ \

"\ / IR25MW398 -i>. '\
'\ '\ ORMER OEGREASER PIT '\

\ BUILDING 134 \
\

\
\

\
\

\
\

\
\

\

W •
U 0
i:i: §
~CJ

WI
"I
~I

u..
WI
0::1
I I

X

o

It)

C' ~
>-,CD_-Z

~
ON

~

..--

..--
CD

()
I

())
to
L[)
N
0

"0::
ZW
-CD

~~
oz

:g
>-~
CD,
0:::
W
>
0
0::
D..
D..tl
<tel

\

:g
>- ~
CD
~

O-
W
~

U
W
I
U~

SCALE

liiiiiiiiii~~~liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill
o 30 60 FEET

TREATABILITY STUDY AREA

IR BOUNDARY

PARCEL BOUNDARY

MONITORING WELL

VIEW LOCATION

FIGURE 2

TREATABILITY STUDY AREA
GROUNDWATER MONITORING

WELL LOCATIONS
RU-C5

HUNTERS POINT SHIPYARD SAN FRANCISCO. CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

~
Stiaw81 Shaw Environmental. Inc.

LEGEND

-+IR25MW37A

PARCEL B

-+ IR25MW38B

WALLo
/ '\

/ \\

/ '\
/ ~\

/'

\ / ~ IR25MW37A
\ /-+
,// IR25MW37B

//
///

/./ /'\
~/ ,

/' / ~ "
./ / .' ~5MW~A"

.//~/ / /-:/ ~ \.
/" .' /:/ ~ "

/./ / 'i/ ~ "
// .' 'i ~ '\

/ / / FORMER SEPARATOR / / -:/ \;" '.

// / 'i'/ "'\'\
/ . 0- '\'\ .

'\ . /' / IR10 . jR25MW55A \

./ A /"\ / /, IR25~57A )\ '\
'\ '/ / /. V' " ~ '/ -'IR25MW904B \\ '"'/ / < IR25MW42B.j;;( /. / \ .

\/ / ".~ /. '/ IR25EW01A IR25 \"/
/. IR06MW44A ../ 1t. \ "

" / 1R25MW15F: IR25MW56A \ \ '< "/. / IR25MW54A -+ \
" , )R25MW51A-+/ IR25MW52A \ '\

\ \/ / / '/ IR25MW902~ \ \ ' /
\ / / IR3?MW901l~ \ \ . /

\ / / / /IR25MW900B \ \ '\ /
\ / '/ \ ' /. / \ ' /

\ / / \ v'\
\ . / / IR25MW11A-+ IR25 \

-to '" -+ \.
)1RO6M)Y40A PARCEL C IR25MW41A \

V < -+IR25MW39A \

-f;R06MW47F '\ '\ '" '\ '\ \

"\ / IR25MW398 -i>. '\
'\ '\ ORMER OEGREASER PIT '\

\ BUILDING 134 \
\

\
\

\
\

\
\

\
\

\

W •
U 0
i:i: §
~CJ

WI
"I
~I

u..
WI
0::1
I I

X

o

It)

C' ~
>-,CD_-Z

~
ON

~

..--

..--
CD

()
I

())
to
L[)
N
0

"0::
ZW
-CD

~~
oz

:g
>-~
CD,
0:::
W
>
0
0::
D..
D..tl
<tel

\

:g
>- ~
CD
~

O-
W
~

U
W
I
U~

SCALE

liiiiiiiiii~~~liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill
o 30 60 FEET

TREATABILITY STUDY AREA

IR BOUNDARY

PARCEL BOUNDARY

MONITORING WELL

VIEW LOCATION

FIGURE 2

TREATABILITY STUDY AREA
GROUNDWATER MONITORING

WELL LOCATIONS
RU-C5

HUNTERS POINT SHIPYARD SAN FRANCISCO. CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

~
Stiaw81 Shaw Environmental. Inc.

LEGEND

-+IR25MW37A

PARCEL B

-+ IR25MW38B

WALLo
/ '\

/ \\

/ '\
/ ~\

/'

\ / ~ IR25MW37A
\ /-+
,// IR25MW37B

//
///

/./ /'\
~/ ,

/' / ~ "
./ / .' ~5MW~A"

.//~/ / /-:/ ~ \.
/" .' /:/ ~ "

/./ / 'i/ ~ "
// .' 'i ~ '\

/ / / FORMER SEPARATOR / / -:/ \;" '.

// / 'i'/ "'\'\
/ . 0- '\'\ .

'\ . /' / IR10 . jR25MW55A \

./ A /"\ / /, IR25~57A )\ '\
'\ '/ / /. V' " ~ '/ -'IR25MW904B \\ '"'/ / < IR25MW42B.j;;( /. / \ .

\/ / ".~ /. '/ IR25EW01A IR25 \"/
/. IR06MW44A ../ 1t. \ "

" / 1R25MW15F: IR25MW56A \ \ '< "/. / IR25MW54A -+ \
" , )R25MW51A-+/ IR25MW52A \ '\

\ \/ / / '/ IR25MW902~ \ \ ' /
\ / / IR3?MW901l~ \ \ . /

\ / / / /IR25MW900B \ \ '\ /
\ / '/ \ ' /. / \ ' /

\ / / \ v'\
\ . / / IR25MW11A-+ IR25 \

-to '" -+ \.
)1RO6M)Y40A PARCEL C IR25MW41A \

V < -+IR25MW39A \

-f;R06MW47F '\ '\ '" '\ '\ \

"\ / IR25MW398 -i>. '\
'\ '\ ORMER OEGREASER PIT '\

\ BUILDING 134 \
\

\
\

\
\

\
\

\
\

\

W •
U 0
i:i: §
~CJ

WI
"I
~I

u..
WI
0::1
I I

X

o

It)

C' ~
>-,CD_-Z

~
ON

~

..--

..--
CD

()
I

())
to
L[)
N
0

"0::
ZW
-CD

~~
oz

:g
>-~
CD,
0:::
W
>
0
0::
D..
D..tl
<tel

\

:g
>- ~
CD
~

O-
W
~

U
W
I
U~



60 FEET30

SCALE

:

.LEG.EIIll
rw ~ESH WATE:R

~
Sf STWl

SS SA.NITARY SEWER

G GAS

~R AIR UNE

SO STORU DRAIN

UNK UNKNOWN

"" NOT VERIFIED

"" SAlT WATIR

CON ST£AI"I CONOENs.-.TE UNE

FU AJEl. DtSTRIBlITlOH UHE

00 DJESn. OIL

LD WOE OIL

ClP CEWEHTEO IN PlACE

"""0 ABANDONED

EO ElECTRIC\I. ~£.\O

EU ElEC'TRICAl.. UNDERGROUND

CONC. COIICREI[

VCP VfTRlflED ClAy PIPE

IT rT COR1'".

U.G. UHDERCROUNO

C.L CAST IRON

APPROXIMATE CRQUNOWATtR A.OW DlREcnON

I-~ TREATABILITY STUDY MEA.
-~

~ ....ONITORING WElL

'- FIRE H'l'DRANT

• BOUAAD

DEPARTMENT OF THE NAVY
NAVAL FACILmES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO. CALIFORNIA

FIGURE 3

BUILDING 134 UTILITIES DRAWING
IR-25, BUILDING 134, PARCEL C

IN-SITU SEQUENllAL ANAEROBIC-AEROBIC
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

o

6
Sliaw' Shaw Environmental. Inc.

0:
a.

;;
z
8.
"

I

4x4" EUNV Due

I
,

, .....
," CANV UNK----__

4" GNV UNK

6" STNV ABANO
3" CONNV ABAND
B" SWNV UNK
6" FWNV UNK
6" AlRNV UNK

3" C.I.

,,,
,~

PLACE

'"z::>
~

,w

BUILIDING 134

,

I

14 4"

R" c::n"," \I("D

DEAD 4" GAS MAIN BLOWNOUT AND LEFT IN

'"z
::>

1111111 :

IIIIIL

PLAC '-

4" STNV ABANO
3" CONNV ABAND

4" SWNV UNK

:: ::Z~ UNK

...
111111::>

0 ~

sol'l'! UNK e--'" . 1/- '"z«
V>

21" CONC.

2" GAS MAIN BLOW~ I{>. AND LEFT IN

V
6" FWNU UNK

DEAD

.IR25MW388

'"'" z
Z ::>
::> >
> z
z z
iii 0

u. .
" N

~

/MANHOLE

18" CONC.

o,.v'j I I I :. \\ 4" GNU UNK

~
,#, , I ,..:. y.\\ ~ I

q '%,~"rz. .....
~ 17\ z. , o_e>!< 14-4" EUNU DUCTS ~ La

V 4" ABAND. 3" CONNV BAND

~ 4" SWNV UNK >: \
I~) I'lCoU 1_~_ZA1lOH 4." FWNV ~F~ 0

I--I--~~:t/ TANK (ABANOONED)3" AlRNU UrK ~

.~, \\

~,
>->'(Do!.
o
w

'"[;J
I
U~

'--

1-1
w
U u
G: §
~U

1-1;;;
1>-'1'
W~

""I~
X~

I-F
w,"',
~,

o

60 FEET30

SCALE

:

.LEG.EIIll
rw ~ESH WATE:R

~
Sf STWl

SS SA.NITARY SEWER

G GAS

~R AIR UNE

SO STORU DRAIN

UNK UNKNOWN

"" NOT VERIFIED

"" SAlT WATIR

CON ST£AI"I CONOENs.-.TE UNE

FU AJEl. DtSTRIBlITlOH UHE

00 DJESn. OIL

LD WOE OIL

ClP CEWEHTEO IN PlACE

"""0 ABANDONED

EO ElECTRIC\I. ~£.\O

EU ElEC'TRICAl.. UNDERGROUND

CONC. COIICREI[

VCP VfTRlflED ClAy PIPE

IT rT COR1'".

U.G. UHDERCROUNO

C.L CAST IRON

APPROXIMATE CRQUNOWATtR A.OW DlREcnON

I-~ TREATABILITY STUDY MEA.
-~

~ ....ONITORING WElL

'- FIRE H'l'DRANT

• BOUAAD

DEPARTMENT OF THE NAVY
NAVAL FACILmES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO. CALIFORNIA

FIGURE 3

BUILDING 134 UTILITIES DRAWING
IR-25, BUILDING 134, PARCEL C

IN-SITU SEQUENllAL ANAEROBIC-AEROBIC
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

o

6
Sliaw' Shaw Environmental. Inc.

0:
a.

;;
z
8.
"

I

4x4" EUNV Due

I
,

, .....
," CANV UNK----__

4" GNV UNK

6" STNV ABANO
3" CONNV ABAND
B" SWNV UNK
6" FWNV UNK
6" AlRNV UNK

3" C.I.

,,,
,~

PLACE

'"z::>
~

,w

BUILIDING 134

,

I

14 4"

R" c::n"," \I("D

DEAD 4" GAS MAIN BLOWNOUT AND LEFT IN

'"z
::>

1111111 :

IIIIIL

PLAC '-

4" STNV ABANO
3" CONNV ABAND

4" SWNV UNK

:: ::Z~ UNK

...
111111::>

0 ~

sol'l'! UNK e--'" . 1/- '"z«
V>

21" CONC.

2" GAS MAIN BLOW~ I{>. AND LEFT IN

V
6" FWNU UNK

DEAD

.IR25MW388

'"'" z
Z ::>
::> >
> z
z z
iii 0

u. .
" N

~

/MANHOLE

18" CONC.

o,.v'j I I I :. \\ 4" GNU UNK

~
,#, , I ,..:. y.\\ ~ I

q '%,~"rz. .....
~ 17\ z. , o_e>!< 14-4" EUNU DUCTS ~ La

V 4" ABAND. 3" CONNV BAND

~ 4" SWNV UNK >: \
I~) I'lCoU 1_~_ZA1lOH 4." FWNV ~F~ 0

I--I--~~:t/ TANK (ABANOONED)3" AlRNU UrK ~

.~, \\

~,
>->'(Do!.
o
w

'"[;J
I
U~

'--

1-1
w
U u
G: §
~U

1-1;;;
1>-'1'
W~

""I~
X~

I-F
w,"',
~,

o

60 FEET30

SCALE

:

.LEG.EIIll
rw ~ESH WATE:R

~
Sf STWl

SS SA.NITARY SEWER

G GAS

~R AIR UNE

SO STORU DRAIN

UNK UNKNOWN

"" NOT VERIFIED

"" SAlT WATIR

CON ST£AI"I CONOENs.-.TE UNE

FU AJEl. DtSTRIBlITlOH UHE

00 DJESn. OIL

LD WOE OIL

ClP CEWEHTEO IN PlACE

"""0 ABANDONED

EO ElECTRIC\I. ~£.\O

EU ElEC'TRICAl.. UNDERGROUND

CONC. COIICREI[

VCP VfTRlflED ClAy PIPE

IT rT COR1'".

U.G. UHDERCROUNO

C.L CAST IRON

APPROXIMATE CRQUNOWATtR A.OW DlREcnON

I-~ TREATABILITY STUDY MEA.
-~

~ ....ONITORING WElL

'- FIRE H'l'DRANT

• BOUAAD

DEPARTMENT OF THE NAVY
NAVAL FACILmES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO. CALIFORNIA

FIGURE 3

BUILDING 134 UTILITIES DRAWING
IR-25, BUILDING 134, PARCEL C

IN-SITU SEQUENllAL ANAEROBIC-AEROBIC
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

o

6
Sliaw' Shaw Environmental. Inc.

0:
a.

;;
z
8.
"

I

4x4" EUNV Due

I
,

, .....
," CANV UNK----__

4" GNV UNK

6" STNV ABANO
3" CONNV ABAND
B" SWNV UNK
6" FWNV UNK
6" AlRNV UNK

3" C.I.

,,,
,~

PLACE

'"z::>
~

,w

BUILIDING 134

,

I

14 4"

R" c::n"," \I("D

DEAD 4" GAS MAIN BLOWNOUT AND LEFT IN

'"z
::>

1111111 :

IIIIIL

PLAC '-

4" STNV ABANO
3" CONNV ABAND

4" SWNV UNK

:: ::Z~ UNK

...
111111::>

0 ~

sol'l'! UNK e--'" . 1/- '"z«
V>

21" CONC.

2" GAS MAIN BLOW~ I{>. AND LEFT IN

V
6" FWNU UNK

DEAD

.IR25MW388

'"'" z
Z ::>
::> >
> z
z z
iii 0

u. .
" N

~

/MANHOLE

18" CONC.

o,.v'j I I I :. \\ 4" GNU UNK

~
,#, , I ,..:. y.\\ ~ I

q '%,~"rz. .....
~ 17\ z. , o_e>!< 14-4" EUNU DUCTS ~ La

V 4" ABAND. 3" CONNV BAND

~ 4" SWNV UNK >: \
I~) I'lCoU 1_~_ZA1lOH 4." FWNV ~F~ 0

I--I--~~:t/ TANK (ABANOONED)3" AlRNU UrK ~

.~, \\

~,
>->'(Do!.
o
w

'"[;J
I
U~

'--

1-1
w
U u
G: §
~U

1-1;;;
1>-'1'
W~

""I~
X~

I-F
w,"',
~,

o

60 FEET30

SCALE

:

.LEG.EIIll
rw ~ESH WATE:R

~
Sf STWl

SS SA.NITARY SEWER

G GAS

~R AIR UNE

SO STORU DRAIN

UNK UNKNOWN

"" NOT VERIFIED

"" SAlT WATIR

CON ST£AI"I CONOENs.-.TE UNE

FU AJEl. DtSTRIBlITlOH UHE

00 DJESn. OIL

LD WOE OIL

ClP CEWEHTEO IN PlACE

"""0 ABANDONED

EO ElECTRIC\I. ~£.\O

EU ElEC'TRICAl.. UNDERGROUND

CONC. COIICREI[

VCP VfTRlflED ClAy PIPE

IT rT COR1'".

U.G. UHDERCROUNO

C.L CAST IRON

APPROXIMATE CRQUNOWATtR A.OW DlREcnON

I-~ TREATABILITY STUDY MEA.
-~

~ ....ONITORING WElL

'- FIRE H'l'DRANT

• BOUAAD

DEPARTMENT OF THE NAVY
NAVAL FACILmES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO. CALIFORNIA

FIGURE 3

BUILDING 134 UTILITIES DRAWING
IR-25, BUILDING 134, PARCEL C

IN-SITU SEQUENllAL ANAEROBIC-AEROBIC
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

o

6
Sliaw' Shaw Environmental. Inc.

0:
a.

;;
z
8.
"

I

4x4" EUNV Due

I
,

, .....
," CANV UNK----__

4" GNV UNK

6" STNV ABANO
3" CONNV ABAND
B" SWNV UNK
6" FWNV UNK
6" AlRNV UNK

3" C.I.

,,,
,~

PLACE

'"z::>
~

,w

BUILIDING 134

,

I

14 4"

R" c::n"," \I("D

DEAD 4" GAS MAIN BLOWNOUT AND LEFT IN

'"z
::>

1111111 :

IIIIIL

PLAC '-

4" STNV ABANO
3" CONNV ABAND

4" SWNV UNK

:: ::Z~ UNK

...
111111::>

0 ~

sol'l'! UNK e--'" . 1/- '"z«
V>

21" CONC.

2" GAS MAIN BLOW~ I{>. AND LEFT IN

V
6" FWNU UNK

DEAD

.IR25MW388

'"'" z
Z ::>
::> >
> z
z z
iii 0

u. .
" N

~

/MANHOLE

18" CONC.

o,.v'j I I I :. \\ 4" GNU UNK

~
,#, , I ,..:. y.\\ ~ I

q '%,~"rz. .....
~ 17\ z. , o_e>!< 14-4" EUNU DUCTS ~ La

V 4" ABAND. 3" CONNV BAND

~ 4" SWNV UNK >: \
I~) I'lCoU 1_~_ZA1lOH 4." FWNV ~F~ 0

I--I--~~:t/ TANK (ABANOONED)3" AlRNU UrK ~

.~, \\

~,
>->'(Do!.
o
w

'"[;J
I
U~

'--

1-1
w
U u
G: §
~U

1-1;;;
1>-'1'
W~

""I~
X~

I-F
w,"',
~,

o

60 FEET30

SCALE

:

.LEG.EIIll
rw ~ESH WATE:R

~
Sf STWl

SS SA.NITARY SEWER

G GAS

~R AIR UNE

SO STORU DRAIN

UNK UNKNOWN

"" NOT VERIFIED

"" SAlT WATIR

CON ST£AI"I CONOENs.-.TE UNE

FU AJEl. DtSTRIBlITlOH UHE

00 DJESn. OIL

LD WOE OIL

ClP CEWEHTEO IN PlACE

"""0 ABANDONED

EO ElECTRIC\I. ~£.\O

EU ElEC'TRICAl.. UNDERGROUND

CONC. COIICREI[

VCP VfTRlflED ClAy PIPE

IT rT COR1'".

U.G. UHDERCROUNO

C.L CAST IRON

APPROXIMATE CRQUNOWATtR A.OW DlREcnON

I-~ TREATABILITY STUDY MEA.
-~

~ ....ONITORING WElL

'- FIRE H'l'DRANT

• BOUAAD

DEPARTMENT OF THE NAVY
NAVAL FACILmES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO. CALIFORNIA

FIGURE 3

BUILDING 134 UTILITIES DRAWING
IR-25, BUILDING 134, PARCEL C

IN-SITU SEQUENllAL ANAEROBIC-AEROBIC
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

o

6
Sliaw' Shaw Environmental. Inc.

0:
a.

;;
z
8.
"

I

4x4" EUNV Due

I
,

, .....
," CANV UNK----__

4" GNV UNK

6" STNV ABANO
3" CONNV ABAND
B" SWNV UNK
6" FWNV UNK
6" AlRNV UNK

3" C.I.

,,,
,~

PLACE

'"z::>
~

,w

BUILIDING 134

,

I

14 4"

R" c::n"," \I("D

DEAD 4" GAS MAIN BLOWNOUT AND LEFT IN

'"z
::>

1111111 :

IIIIIL

PLAC '-

4" STNV ABANO
3" CONNV ABAND

4" SWNV UNK

:: ::Z~ UNK

...
111111::>

0 ~

sol'l'! UNK e--'" . 1/- '"z«
V>

21" CONC.

2" GAS MAIN BLOW~ I{>. AND LEFT IN

V
6" FWNU UNK

DEAD

.IR25MW388

'"'" z
Z ::>
::> >
> z
z z
iii 0

u. .
" N

~

/MANHOLE

18" CONC.

o,.v'j I I I :. \\ 4" GNU UNK

~
,#, , I ,..:. y.\\ ~ I

q '%,~"rz. .....
~ 17\ z. , o_e>!< 14-4" EUNU DUCTS ~ La

V 4" ABAND. 3" CONNV BAND

~ 4" SWNV UNK >: \
I~) I'lCoU 1_~_ZA1lOH 4." FWNV ~F~ 0

I--I--~~:t/ TANK (ABANOONED)3" AlRNU UrK ~

.~, \\

~,
>->'(Do!.
o
w

'"[;J
I
U~

'--

1-1
w
U u
G: §
~U

1-1;;;
1>-'1'
W~

""I~
X~

I-F
w,"',
~,

o



EXISTlNG WELL

SOIL BORING LOCATlONS APPROXIMATE
(POST AEROBIC STAGE 2)

~~~B~~R~~'f~~t;iftE~o~LLJT~~~1)

TREATABILITY STUDY AREA

~
Sliawe Shaw Environmental. Inc.

NOTE:

LOCATlON AND EXTENT OF WALLS, SUMPS AND DOORS ARE
APPROXIMATE.

.-- .... _-,

LEGEND

IR25MW57A ~

IR25MW53A-BH •

IR25MW53A-BH (MP)+

PIT

\
R25MW54A \

IR25MW54A-BH \
IR25MW53A

~

IR25MW53A-BH \

~, /
~ DEGREASER

Z
R25~5~ /

/IR25MW90/

IR25~W~IR25M ~~A-~/
~j- IR~5MW55A-BK"(MP)

IR25IW02A-BH (MP)

~IR25MW11A

,
IR25MW902~

IR25MW901 B~

IR25MW900B -+
IR25MW53A-BH (MP)

SEPARATOR

\

/
/

/

/
~v
CD
I

m
to
L{)
N
o

I..L..
WI
0::1
I I

X

\
\

\
)

/
/

/
/

~ /
fu .! /

1
O
W-
e;
0::
a.
a.tj
«c:i

IR25MW42~

~ IR06MW44A

/
/

/
/

/
>-~//lD!
ow
::.:::
u
W
:r:u .

~

~
1

ll:l>-1lD:::

WI
(.')1«I
~

o

o

0 ~
SCALE

i II
10 20 FEET0

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

FIGURE 4

MONITORING PROBE. WELL, AND SOIL
BORING LOCATIONS

RU-C5 CISCO CAHUNTERS POINT SHIPYARD SAN FRAN ,

EXISTlNG WELL

SOIL BORING LOCATlONS APPROXIMATE
(POST AEROBIC STAGE 2)

~~~B~~R~~'f~~t;iftE~o~LLJT~~~1)

TREATABILITY STUDY AREA

~
Sliawe Shaw Environmental. Inc.

NOTE:

LOCATlON AND EXTENT OF WALLS, SUMPS AND DOORS ARE
APPROXIMATE.

.-- .... _-,

LEGEND

IR25MW57A ~

IR25MW53A-BH •

IR25MW53A-BH (MP)+

PIT

\
R25MW54A \

IR25MW54A-BH \
IR25MW53A

~

IR25MW53A-BH \

~, /
~ DEGREASER

Z
R25~5~ /

/IR25MW90/

IR25~W~IR25M ~~A-~/
~j- IR~5MW55A-BK"(MP)

IR25IW02A-BH (MP)

~IR25MW11A

,
IR25MW902~

IR25MW901 B~

IR25MW900B -+
IR25MW53A-BH (MP)

SEPARATOR

\

/
/

/

/
~v
CD
I

m
to
L{)
N
o

I..L..
WI
0::1
I I

X

\
\

\
)

/
/

/
/

~ /
fu .! /

1
O
W-
e;
0::
a.
a.tj
«c:i

IR25MW42~

~ IR06MW44A

/
/

/
/

/
>-~//lD!
ow
::.:::
u
W
:r:u .

~

~
1

ll:l>-1lD:::

WI
(.')1«I
~

o

o

0 ~
SCALE

i II
10 20 FEET0

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

FIGURE 4

MONITORING PROBE. WELL, AND SOIL
BORING LOCATIONS

RU-C5 CISCO CAHUNTERS POINT SHIPYARD SAN FRAN ,

EXISTlNG WELL

SOIL BORING LOCATlONS APPROXIMATE
(POST AEROBIC STAGE 2)

~~~B~~R~~'f~~t;iftE~o~LLJT~~~1)

TREATABILITY STUDY AREA

~
Sliawe Shaw Environmental. Inc.

NOTE:

LOCATlON AND EXTENT OF WALLS, SUMPS AND DOORS ARE
APPROXIMATE.

.-- .... _-,

LEGEND

IR25MW57A ~

IR25MW53A-BH •

IR25MW53A-BH (MP)+

PIT

\
R25MW54A \

IR25MW54A-BH \
IR25MW53A

~

IR25MW53A-BH \

~, /
~ DEGREASER

Z
R25~5~ /

/IR25MW90/

IR25~W~IR25M ~~A-~/
~j- IR~5MW55A-BK"(MP)

IR25IW02A-BH (MP)

~IR25MW11A

,
IR25MW902~

IR25MW901 B~

IR25MW900B -+
IR25MW53A-BH (MP)

SEPARATOR

\

/
/

/

/
~v
CD
I

m
to
L{)
N
o

I..L..
WI
0::1
I I

X

\
\

\
)

/
/

/
/

~ /
fu .! /

1
O
W-
e;
0::
a.
a.tj
«c:i

IR25MW42~

~ IR06MW44A

/
/

/
/

/
>-~//lD!
ow
::.:::
u
W
:r:u .

~

~
1

ll:l>-1lD:::

WI
(.')1«I
~

o

o

0 ~
SCALE

i II
10 20 FEET0

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

FIGURE 4

MONITORING PROBE. WELL, AND SOIL
BORING LOCATIONS

RU-C5 CISCO CAHUNTERS POINT SHIPYARD SAN FRAN ,

EXISTlNG WELL

SOIL BORING LOCATlONS APPROXIMATE
(POST AEROBIC STAGE 2)

~~~B~~R~~'f~~t;iftE~o~LLJT~~~1)

TREATABILITY STUDY AREA

~
Sliawe Shaw Environmental. Inc.

NOTE:

LOCATlON AND EXTENT OF WALLS, SUMPS AND DOORS ARE
APPROXIMATE.

.-- .... _-,

LEGEND

IR25MW57A ~

IR25MW53A-BH •

IR25MW53A-BH (MP)+

PIT

\
R25MW54A \

IR25MW54A-BH \
IR25MW53A

~

IR25MW53A-BH \

~, /
~ DEGREASER

Z
R25~5~ /

/IR25MW90/

IR25~W~IR25M ~~A-~/
~j- IR~5MW55A-BK"(MP)

IR25IW02A-BH (MP)

~IR25MW11A

,
IR25MW902~

IR25MW901 B~

IR25MW900B -+
IR25MW53A-BH (MP)

SEPARATOR

\

/
/

/

/
~v
CD
I

m
to
L{)
N
o

I..L..
WI
0::1
I I

X

\
\

\
)

/
/

/
/

~ /
fu .! /

1
O
W-
e;
0::
a.
a.tj
«c:i

IR25MW42~

~ IR06MW44A

/
/

/
/

/
>-~//lD!
ow
::.:::
u
W
:r:u .

~

~
1

ll:l>-1lD:::

WI
(.')1«I
~

o

o

0 ~
SCALE

i II
10 20 FEET0

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

FIGURE 4

MONITORING PROBE. WELL, AND SOIL
BORING LOCATIONS

RU-C5 CISCO CAHUNTERS POINT SHIPYARD SAN FRAN ,

EXISTlNG WELL

SOIL BORING LOCATlONS APPROXIMATE
(POST AEROBIC STAGE 2)

~~~B~~R~~'f~~t;iftE~o~LLJT~~~1)

TREATABILITY STUDY AREA

~
Sliawe Shaw Environmental. Inc.

NOTE:

LOCATlON AND EXTENT OF WALLS, SUMPS AND DOORS ARE
APPROXIMATE.

.-- .... _-,

LEGEND

IR25MW57A ~

IR25MW53A-BH •

IR25MW53A-BH (MP)+

PIT

\
R25MW54A \

IR25MW54A-BH \
IR25MW53A

~

IR25MW53A-BH \

~, /
~ DEGREASER

Z
R25~5~ /

/IR25MW90/

IR25~W~IR25M ~~A-~/
~j- IR~5MW55A-BK"(MP)

IR25IW02A-BH (MP)

~IR25MW11A

,
IR25MW902~

IR25MW901 B~

IR25MW900B -+
IR25MW53A-BH (MP)

SEPARATOR

\

/
/

/

/
~v
CD
I

m
to
L{)
N
o

I..L..
WI
0::1
I I

X

\
\

\
)

/
/

/
/

~ /
fu .! /

1
O
W-
e;
0::
a.
a.tj
«c:i

IR25MW42~

~ IR06MW44A

/
/

/
/

/
>-~//lD!
ow
::.:::
u
W
:r:u .

~

~
1

ll:l>-1lD:::

WI
(.')1«I
~

o

o

0 ~
SCALE

i II
10 20 FEET0

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

FIGURE 4

MONITORING PROBE. WELL, AND SOIL
BORING LOCATIONS

RU-C5 CISCO CAHUNTERS POINT SHIPYARD SAN FRAN ,



N
m
I

(J)
to
LO
N
o

IMPORT FILL
APPROXIMAlELY
85% DRY DENSITY
COMPAcnON

BUILDING 134 EXlERIOR

EXTRACTION WELL
IR25EW01A

BUILDING 134 INlERIOR

GROUND MONITORING WELL
SURFACE IR25-MW56A

MONITORING WELL
IR25MW54A

CLASS II AGGREAGAlE
BASE ROCK WITH REBAR
MAT APPROXIMATELY 95%
DRY DENSITY COMPAcnON

MONITORING WELL
IR25MW53A

INJECTION WELL

IR251W02A

HIGH STRENGTH
CONCRETE

IMPORT FILL
APPROXIMAlELY
90% DRY DENSITY
COMPACTlON

w
U
<{
u...
a::
:::J
VJ

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
w
o

15

16

17

18

19

FIGURE 5

TREATABILITY STUDY
TEST CELL CROSS SECTION

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Stiaw· Shaw Environmental, Inc.

2

3

4

5

6

7
. ' . :'. ....

8

9

10

11

12

13

14

6 FEET

Reference: Stratigraphy fram HEMi, 2004

o 3

DEEP WlELL SCREENED
FROM 25'-30'

12" SlEEL CASING TO 20'

SCALE

I I

IMPERMEABLE LINER

12" SLOTlED DRAIN PIPE
WI TH FILlER FABRIC

. '"

....

,".' .

9

8

19

18

20

2

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
W
o

NON-WOVEN 3
POLYMER
GEOTEXTlLE
FABRIC 4

LEGEND 3" BENTONITE LAYER

~ CONCRETE

r·7 .. J CLAYEY SAND

PI//] SANDY CLAY

[. )02<1 SANDY GRAVEL

[[I]] SANDY SILT

CLlZIJ SILTY CLAY

o
W

"<..>
W
I
<..>l!

o
WI:<
<">0
G:<">
"-z
00

<..>

"W,
1:<,
I I

X

W,"',:§i,

N
m
I

(J)
to
LO
N
o

IMPORT FILL
APPROXIMAlELY
85% DRY DENSITY
COMPAcnON

BUILDING 134 EXlERIOR

EXTRACTION WELL
IR25EW01A

BUILDING 134 INlERIOR

GROUND MONITORING WELL
SURFACE IR25-MW56A

MONITORING WELL
IR25MW54A

CLASS II AGGREAGAlE
BASE ROCK WITH REBAR
MAT APPROXIMATELY 95%
DRY DENSITY COMPAcnON

MONITORING WELL
IR25MW53A

INJECTION WELL

IR251W02A

HIGH STRENGTH
CONCRETE

IMPORT FILL
APPROXIMAlELY
90% DRY DENSITY
COMPACTlON

w
U
<{
u...
a::
:::J
VJ

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
w
o

15

16

17

18

19

FIGURE 5

TREATABILITY STUDY
TEST CELL CROSS SECTION

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Stiaw· Shaw Environmental, Inc.

2

3

4

5

6

7
. ' . :'. ....

8

9

10

11

12

13

14

6 FEET

Reference: Stratigraphy fram HEMi, 2004

o 3

DEEP WlELL SCREENED
FROM 25'-30'

12" SlEEL CASING TO 20'

SCALE

I I

IMPERMEABLE LINER

12" SLOTlED DRAIN PIPE
WI TH FILlER FABRIC

. '"

....

,".' .

9

8

19

18

20

2

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
W
o

NON-WOVEN 3
POLYMER
GEOTEXTlLE
FABRIC 4

LEGEND 3" BENTONITE LAYER

~ CONCRETE

r·7 .. J CLAYEY SAND

PI//] SANDY CLAY

[. )02<1 SANDY GRAVEL

[[I]] SANDY SILT

CLlZIJ SILTY CLAY

o
W

"<..>
W
I
<..>l!

o
WI:<
<">0
G:<">
"-z
00

<..>

"W,
1:<,
I I

X

W,"',:§i,

N
m
I

(J)
to
LO
N
o

IMPORT FILL
APPROXIMAlELY
85% DRY DENSITY
COMPAcnON

BUILDING 134 EXlERIOR

EXTRACTION WELL
IR25EW01A

BUILDING 134 INlERIOR

GROUND MONITORING WELL
SURFACE IR25-MW56A

MONITORING WELL
IR25MW54A

CLASS II AGGREAGAlE
BASE ROCK WITH REBAR
MAT APPROXIMATELY 95%
DRY DENSITY COMPAcnON

MONITORING WELL
IR25MW53A

INJECTION WELL

IR251W02A

HIGH STRENGTH
CONCRETE

IMPORT FILL
APPROXIMAlELY
90% DRY DENSITY
COMPACTlON

w
U
<{
u...
a::
:::J
VJ

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
w
o

15

16

17

18

19

FIGURE 5

TREATABILITY STUDY
TEST CELL CROSS SECTION

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Stiaw· Shaw Environmental, Inc.

2

3

4

5

6

7
. ' . :'. ....

8

9

10

11

12

13

14

6 FEET

Reference: Stratigraphy fram HEMi, 2004

o 3

DEEP WlELL SCREENED
FROM 25'-30'

12" SlEEL CASING TO 20'

SCALE

I I

IMPERMEABLE LINER

12" SLOTlED DRAIN PIPE
WI TH FILlER FABRIC

. '"

....

,".' .

9

8

19

18

20

2

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
W
o

NON-WOVEN 3
POLYMER
GEOTEXTlLE
FABRIC 4

LEGEND 3" BENTONITE LAYER

~ CONCRETE

r·7 .. J CLAYEY SAND

PI//] SANDY CLAY

[. )02<1 SANDY GRAVEL

[[I]] SANDY SILT

CLlZIJ SILTY CLAY

o
W

"<..>
W
I
<..>l!

o
WI:<
<">0
G:<">
"-z
00

<..>

"W,
1:<,
I I

X

W,"',:§i,

N
m
I

(J)
to
LO
N
o

IMPORT FILL
APPROXIMAlELY
85% DRY DENSITY
COMPAcnON

BUILDING 134 EXlERIOR

EXTRACTION WELL
IR25EW01A

BUILDING 134 INlERIOR

GROUND MONITORING WELL
SURFACE IR25-MW56A

MONITORING WELL
IR25MW54A

CLASS II AGGREAGAlE
BASE ROCK WITH REBAR
MAT APPROXIMATELY 95%
DRY DENSITY COMPAcnON

MONITORING WELL
IR25MW53A

INJECTION WELL

IR251W02A

HIGH STRENGTH
CONCRETE

IMPORT FILL
APPROXIMAlELY
90% DRY DENSITY
COMPACTlON

w
U
<{
u...
a::
:::J
VJ

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
w
o

15

16

17

18

19

FIGURE 5

TREATABILITY STUDY
TEST CELL CROSS SECTION

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Stiaw· Shaw Environmental, Inc.

2

3

4

5

6

7
. ' . :'. ....

8

9

10

11

12

13

14

6 FEET

Reference: Stratigraphy fram HEMi, 2004

o 3

DEEP WlELL SCREENED
FROM 25'-30'

12" SlEEL CASING TO 20'

SCALE

I I

IMPERMEABLE LINER

12" SLOTlED DRAIN PIPE
WI TH FILlER FABRIC

. '"

....

,".' .

9

8

19

18

20

2

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
W
o

NON-WOVEN 3
POLYMER
GEOTEXTlLE
FABRIC 4

LEGEND 3" BENTONITE LAYER

~ CONCRETE

r·7 .. J CLAYEY SAND

PI//] SANDY CLAY

[. )02<1 SANDY GRAVEL

[[I]] SANDY SILT

CLlZIJ SILTY CLAY

o
W

"<..>
W
I
<..>l!

o
WI:<
<">0
G:<">
"-z
00

<..>

"W,
1:<,
I I

X

W,"',:§i,

N
m
I

(J)
to
LO
N
o

IMPORT FILL
APPROXIMAlELY
85% DRY DENSITY
COMPAcnON

BUILDING 134 EXlERIOR

EXTRACTION WELL
IR25EW01A

BUILDING 134 INlERIOR

GROUND MONITORING WELL
SURFACE IR25-MW56A

MONITORING WELL
IR25MW54A

CLASS II AGGREAGAlE
BASE ROCK WITH REBAR
MAT APPROXIMATELY 95%
DRY DENSITY COMPAcnON

MONITORING WELL
IR25MW53A

INJECTION WELL

IR251W02A

HIGH STRENGTH
CONCRETE

IMPORT FILL
APPROXIMAlELY
90% DRY DENSITY
COMPACTlON

w
U
<{
u...
a::
:::J
VJ

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
w
o

15

16

17

18

19

FIGURE 5

TREATABILITY STUDY
TEST CELL CROSS SECTION

RU-C5
HUNTERS POINT SHIPYARD SAN FRANCISCO, CA

DEPARTMENT OF THE NAVY
NAVAL FACILITIES ENGINEERING COMMAND

SOUTHWEST DIVISION
SAN DIEGO, CALIFORNIA

6
Stiaw· Shaw Environmental, Inc.

2

3

4

5

6

7
. ' . :'. ....

8

9

10

11

12

13

14

6 FEET

Reference: Stratigraphy fram HEMi, 2004

o 3

DEEP WlELL SCREENED
FROM 25'-30'

12" SlEEL CASING TO 20'

SCALE

I I

IMPERMEABLE LINER

12" SLOTlED DRAIN PIPE
WI TH FILlER FABRIC

. '"

....

,".' .

9

8

19

18

20

2

o
Z
:::J
o
a::
(C)

;;:
o
....J
W
OJ

I
f
0..
W
o

NON-WOVEN 3
POLYMER
GEOTEXTlLE
FABRIC 4

LEGEND 3" BENTONITE LAYER

~ CONCRETE

r·7 .. J CLAYEY SAND

PI//] SANDY CLAY

[. )02<1 SANDY GRAVEL

[[I]] SANDY SILT

CLlZIJ SILTY CLAY

o
W

"<..>
W
I
<..>l!

o
WI:<
<">0
G:<">
"-z
00

<..>

"W,
1:<,
I I

X

W,"',:§i,



Figure 6
Fraction of Organics in DNAPL (Well
IR25MW902A)

~SHaW- Shaw EnvirormentaI,Inc.
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Acenaphthene 870 0.09%
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Ip-Isopropvlloluene 360 0.Q4%
1,3,5-Trimelhylbenzene 340 0.03%
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100%ITotal. 1,000,000
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Table 1. Timeline for Sequential Aerobic Anaerobic Bioremediation Treatability
Study at Site RU-C5, Hunters Point Shipyard

Stage Date Day of Event
Study

3-23-04 - 3-25-04 -23 to -21 Baseline groundwater sampling

Pre-operation
activities 3-25-04 -21 Begin system construction

4-15-04 0 Begin re-circulation IR25EW>1A - IR251W>2A with
lactate and hydrogen injection (start of Stage 1)

6-24-04 70 End re-circulation IR25EIMJ1A - IR251W02A with
lactate and hydrogen injection

6-24-04 - 6-25-04 70 to 71 Lactate injection into IR25MItv54A

Stage 1
9-21-04 159 Begin hydrogen injection into IR25MItv54A

12-3-04 232 Stop hydrogen injection info IR25MW54A

12-6-04 - 12-9-04 235 to 238 Collection ofafter stage 1 (Stage 2baseline)
groundwater samples

12-10-04 239 Installation of mps and collection of after stage 1
(Stage 2baseline) soil samples

1-6-05 266 Installation of ISOC s- begin oxygen injection (start
of Stage 2)

5-10-05 390 Finish oxygen injection

Stage 2
5-11-05 - 5-18-05 391 to 398 Collection ofpost Stage 2groundwater samples

5-25-05 405 Collection ofpost Stage 2soil samples
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Table 2
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lXl LA lXl LA lXl LA lXO.5 L HOPE lXO.5LHOPE NA lXO.5L HOPE lXO.5L lXO.5 L HOPE lX0.25 L lX250 mL HOPE lXO.5 LHOPE lXO.5 LHOPEContainer HOPE HOPE

Aqueous HCL to pH<2, 4+/· 2' C 4 +1·2' C HNO.to pH<2 4+'·2'C NA 4 +,.2' C 4+1·2'C
NaOH+

4+'·2'C H2S0.to pH<2 Phosphoric acid,
4+1·2'C

Preservative zinc acetate 4+'·2'C

Extraction
NA NA 7 days 7days 7days NA NA NA NA NA NA NA NA NA NA

HoldIng Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6mos. 28 daysl48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding TIme ~ not preserved 28 days lor mercury lor NO,

Bromlds by Ion
Analyllcal vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Oissolved Melals Anions; Nilrate, Su~ate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Cihalococeoides
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.0/320.1

Sample Location Baseline, Stage I and Stage 2, Groundwater Sampling
1R251W02A x X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

iR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X
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Aqueous HCL to pH<2, 4+/· 2' C 4 +1·2' C HNO.to pH<2 4+'·2'C NA 4 +,.2' C 4+1·2'C
NaOH+

4+'·2'C H2S0.to pH<2 Phosphoric acid,
4+1·2'C

Preservative zinc acetate 4+'·2'C

Extraction
NA NA 7 days 7days 7days NA NA NA NA NA NA NA NA NA NA

HoldIng Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6mos. 28 daysl48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding TIme ~ not preserved 28 days lor mercury lor NO,

Bromlds by Ion
Analyllcal vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Oissolved Melals Anions; Nilrate, Su~ate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Cihalococeoides
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.0/320.1

Sample Location Baseline, Stage I and Stage 2, Groundwater Sampling
1R251W02A x X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

iR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X
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Table 2
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lXl LA lXl LA lXl LA lXO.5 L HOPE lXO.5LHOPE NA lXO.5L HOPE lXO.5L lXO.5 L HOPE lX0.25 L lX250 mL HOPE lXO.5 LHOPE lXO.5 LHOPEContainer HOPE HOPE

Aqueous HCL to pH<2, 4+/· 2' C 4 +1·2' C HNO.to pH<2 4+'·2'C NA 4 +,.2' C 4+1·2'C
NaOH+

4+'·2'C H2S0.to pH<2 Phosphoric acid,
4+1·2'C

Preservative zinc acetate 4+'·2'C

Extraction
NA NA 7 days 7days 7days NA NA NA NA NA NA NA NA NA NA

HoldIng Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6mos. 28 daysl48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding TIme ~ not preserved 28 days lor mercury lor NO,

Bromlds by Ion
Analyllcal vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Oissolved Melals Anions; Nilrate, Su~ate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Cihalococeoides
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.0/320.1

Sample Location Baseline, Stage I and Stage 2, Groundwater Sampling
1R251W02A x X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

iR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Page 1of4



...... -.......

Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40 mLV 3X40 mLV lX1 LA lXlLA lXlLA lXO.5 L HOPE lXO.5 LHOPE NA lXO.5 L HOPE lXO.5L lXO.5 L HOPE lX025L lX250 mL HOPE lXO.5L HOPE 1XO.5 L HOPE
Container HOPE HOPE

Aqueous HCL to pH<2, 4 +/. 2' C 4+/·2'C HNO, to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C
NaOH+ 4+/·2'C H,SO.to pH<2 Phosphoric acid, 4+/·2'C

Preservative zinc acetate 4+/·2'C

Extraction
NA NA 7 days 7 days 7days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6ma.. 28 daysl 48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding Time nnot preselYed 28 days for mercury for NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Dissolved Molals Anions; Nitrate, Sulfate Forrouslron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Olhalococcoldes
Parameter (EPA 8260Bp (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 3762) (EPA 410.4) (EPA 415.1\9060) Propionate (DHC)

EPA 300.01320.1

Anaerobic Stage 1(Phases 1and 2) Groundwater Sampling

Weekly for 1 Month and Biweekly for 5 Months
1R251W02A X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X

1R25MW56A X X

1R25MW55A X

IR06MW44A X

1R25MW17A X

1R25MW37A X

1R25MW37B X

1R25MW38B X

1R25MW42B X

1R25MWllA X

1R25MW15F X

1R25MW39A X

1R25MW39B X

1R25MW51A X

1R25MW900B X

1R25MW901B3

1R25MW904B X

1R25MW902B X

1R25MW57A X

Post Anaerobic Stage 1 Groundwater Sampling
1R25IW02A X X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

·C\lIO'<t.J'UIE.W\ClI-WIlit1if'VitV/epOO2JJtn8IT8blB2.(j)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40 mLV 3X40 mLV lX1 LA lXlLA lXlLA lXO.5 L HOPE lXO.5 LHOPE NA lXO.5 L HOPE lXO.5L lXO.5 L HOPE lX025L lX250 mL HOPE lXO.5L HOPE 1XO.5 L HOPE
Container HOPE HOPE

Aqueous HCL to pH<2, 4 +/. 2' C 4+/·2'C HNO, to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C
NaOH+ 4+/·2'C H,SO.to pH<2 Phosphoric acid, 4+/·2'C

Preservative zinc acetate 4+/·2'C

Extraction
NA NA 7 days 7 days 7days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6ma.. 28 daysl 48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding Time nnot preselYed 28 days for mercury for NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Dissolved Molals Anions; Nitrate, Sulfate Forrouslron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Olhalococcoldes
Parameter (EPA 8260Bp (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 3762) (EPA 410.4) (EPA 415.1\9060) Propionate (DHC)

EPA 300.01320.1

Anaerobic Stage 1(Phases 1and 2) Groundwater Sampling

Weekly for 1 Month and Biweekly for 5 Months
1R251W02A X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X

1R25MW56A X X

1R25MW55A X

IR06MW44A X

1R25MW17A X

1R25MW37A X

1R25MW37B X

1R25MW38B X

1R25MW42B X

1R25MWllA X

1R25MW15F X

1R25MW39A X

1R25MW39B X

1R25MW51A X

1R25MW900B X

1R25MW901B3

1R25MW904B X

1R25MW902B X

1R25MW57A X

Post Anaerobic Stage 1 Groundwater Sampling
1R25IW02A X X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

·C\lIO'<t.J'UIE.W\ClI-WIlit1if'VitV/epOO2JJtn8IT8blB2.(j)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40 mLV 3X40 mLV lX1 LA lXlLA lXlLA lXO.5 L HOPE lXO.5 LHOPE NA lXO.5 L HOPE lXO.5L lXO.5 L HOPE lX025L lX250 mL HOPE lXO.5L HOPE 1XO.5 L HOPE
Container HOPE HOPE

Aqueous HCL to pH<2, 4 +/. 2' C 4+/·2'C HNO, to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C
NaOH+ 4+/·2'C H,SO.to pH<2 Phosphoric acid, 4+/·2'C

Preservative zinc acetate 4+/·2'C

Extraction
NA NA 7 days 7 days 7days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6ma.. 28 daysl 48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding Time nnot preselYed 28 days for mercury for NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Dissolved Molals Anions; Nitrate, Sulfate Forrouslron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Olhalococcoldes
Parameter (EPA 8260Bp (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 3762) (EPA 410.4) (EPA 415.1\9060) Propionate (DHC)

EPA 300.01320.1

Anaerobic Stage 1(Phases 1and 2) Groundwater Sampling

Weekly for 1 Month and Biweekly for 5 Months
1R251W02A X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X

1R25MW56A X X

1R25MW55A X

IR06MW44A X

1R25MW17A X

1R25MW37A X

1R25MW37B X

1R25MW38B X

1R25MW42B X

1R25MWllA X

1R25MW15F X

1R25MW39A X

1R25MW39B X

1R25MW51A X

1R25MW900B X

1R25MW901B3

1R25MW904B X

1R25MW902B X

1R25MW57A X

Post Anaerobic Stage 1 Groundwater Sampling
1R25IW02A X X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

·C\lIO'<t.J'UIE.W\ClI-WIlit1if'VitV/epOO2JJtn8IT8blB2.(j)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40 mLV 3X40 mLV lX1 LA lXlLA lXlLA lXO.5 L HOPE lXO.5 LHOPE NA lXO.5 L HOPE lXO.5L lXO.5 L HOPE lX025L lX250 mL HOPE lXO.5L HOPE 1XO.5 L HOPE
Container HOPE HOPE

Aqueous HCL to pH<2, 4 +/. 2' C 4+/·2'C HNO, to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C
NaOH+ 4+/·2'C H,SO.to pH<2 Phosphoric acid, 4+/·2'C

Preservative zinc acetate 4+/·2'C

Extraction
NA NA 7 days 7 days 7days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6ma.. 28 daysl 48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding Time nnot preselYed 28 days for mercury for NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Dissolved Molals Anions; Nitrate, Sulfate Forrouslron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Olhalococcoldes
Parameter (EPA 8260Bp (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 3762) (EPA 410.4) (EPA 415.1\9060) Propionate (DHC)

EPA 300.01320.1

Anaerobic Stage 1(Phases 1and 2) Groundwater Sampling

Weekly for 1 Month and Biweekly for 5 Months
1R251W02A X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X

1R25MW56A X X

1R25MW55A X

IR06MW44A X

1R25MW17A X

1R25MW37A X

1R25MW37B X

1R25MW38B X

1R25MW42B X

1R25MWllA X

1R25MW15F X

1R25MW39A X

1R25MW39B X

1R25MW51A X

1R25MW900B X

1R25MW901B3

1R25MW904B X

1R25MW902B X

1R25MW57A X

Post Anaerobic Stage 1 Groundwater Sampling
1R25IW02A X X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

·C\lIO'<t.J'UIE.W\ClI-WIlit1if'VitV/epOO2JJtn8IT8blB2.(j)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40 mLV 3X40 mLV lX1 LA lXlLA lXlLA lXO.5 L HOPE lXO.5 LHOPE NA lXO.5 L HOPE lXO.5L lXO.5 L HOPE lX025L lX250 mL HOPE lXO.5L HOPE 1XO.5 L HOPE
Container HOPE HOPE

Aqueous HCL to pH<2, 4 +/. 2' C 4+/·2'C HNO, to pH<2 4+/·2'C NA 4+/·2'C 4+/·2'C
NaOH+ 4+/·2'C H,SO.to pH<2 Phosphoric acid, 4+/·2'C

Preservative zinc acetate 4+/·2'C

Extraction
NA NA 7 days 7 days 7days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days 14 days 40 days 40 days 40 days
6ma.. 28 daysl 48 hours

NA 28 days 14 days 7days 28 days 28 days 28 days 28 days
Holding Time nnot preselYed 28 days for mercury for NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· Eas diesel, SVOCs PCBs Dissolved Molals Anions; Nitrate, Sulfate Forrouslron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Olhalococcoldes
Parameter (EPA 8260Bp (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 3762) (EPA 410.4) (EPA 415.1\9060) Propionate (DHC)

EPA 300.01320.1

Anaerobic Stage 1(Phases 1and 2) Groundwater Sampling

Weekly for 1 Month and Biweekly for 5 Months
1R251W02A X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X

1R25MW56A X X

1R25MW55A X

IR06MW44A X

1R25MW17A X

1R25MW37A X

1R25MW37B X

1R25MW38B X

1R25MW42B X

1R25MWllA X

1R25MW15F X

1R25MW39A X

1R25MW39B X

1R25MW51A X

1R25MW900B X

1R25MW901B3

1R25MW904B X

1R25MW902B X

1R25MW57A X

Post Anaerobic Stage 1 Groundwater Sampling
1R25IW02A X X X X X X X X X X X X X X X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

·C\lIO'<t.J'UIE.W\ClI-WIlit1if'VitV/epOO2JJtn8IT8blB2.(j)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40 mLV lXl LA lXtLA lXtLA lXO.5 L HOPE lXO.5 L HOPE NA lXO.5LHOPE
lXO.5L lXO.5 LHOPE lXO.25L

lX250 mL HOPE lXO.5 LHOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous HCL ID pH<2, 4 </. 2'> C 4+/·2'>C HNO,ID pH<2 4+/·2'>C NA 4 +/.2'> C 4+'·2'>C
NaOH+

4+/·2'>C H2S041D pH<2
Phosphoric acid,

4+/·2'>C
Preservative zinc acetate 4+/·2'>C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7 days
14 days 40 days 40 days 40 days

6mcs. 28 daysl48 hours
NA 28 days 14 days 7day. 28 days 28 days 28 days 28 days

Holding Time Wnot presOlVed 28 days for mercury forNe,

Bromide by Ion
Analytical VOCs Methane, ethane, ethene TPH· Eas dlese~ SVOCs PCBs Dissolved Melal. Anions; Nitrate, SuWate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Oihalococeoldes
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020A17000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.01320.1

Post Anaerobic Stage 1Groundwater Sampling (continued)
1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MW11A X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

1R25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Aerobic Stage 2 Phase 1(Respiration) Groundwater Sampling

Weekly Sampling for three weeks, then Biweekly Sampling for four months (Total of 11 sampling events))
IR25IW02A X ~ X 1" event on~
1R25EW01A X ~ X 1" event on~
1R25MW54A X ~ X 1" ovenlon~

1R25MW53A X ~ X 1" event cn~

1R25MW56A X

.c.IoIo¢ro'oE.olMCll-i6JllnFtlit~23.AntJ\T_2.(t)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40 mLV lXl LA lXtLA lXtLA lXO.5 L HOPE lXO.5 L HOPE NA lXO.5LHOPE
lXO.5L lXO.5 LHOPE lXO.25L

lX250 mL HOPE lXO.5 LHOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous HCL ID pH<2, 4 </. 2'> C 4+/·2'>C HNO,ID pH<2 4+/·2'>C NA 4 +/.2'> C 4+'·2'>C
NaOH+

4+/·2'>C H2S041D pH<2
Phosphoric acid,

4+/·2'>C
Preservative zinc acetate 4+/·2'>C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7 days
14 days 40 days 40 days 40 days

6mcs. 28 daysl48 hours
NA 28 days 14 days 7day. 28 days 28 days 28 days 28 days

Holding Time Wnot presOlVed 28 days for mercury forNe,

Bromide by Ion
Analytical VOCs Methane, ethane, ethene TPH· Eas dlese~ SVOCs PCBs Dissolved Melal. Anions; Nitrate, SuWate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Oihalococeoldes
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020A17000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.01320.1

Post Anaerobic Stage 1Groundwater Sampling (continued)
1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MW11A X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

1R25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Aerobic Stage 2 Phase 1(Respiration) Groundwater Sampling

Weekly Sampling for three weeks, then Biweekly Sampling for four months (Total of 11 sampling events))
IR25IW02A X ~ X 1" event on~
1R25EW01A X ~ X 1" event on~
1R25MW54A X ~ X 1" ovenlon~

1R25MW53A X ~ X 1" event cn~

1R25MW56A X

.c.IoIo¢ro'oE.olMCll-i6JllnFtlit~23.AntJ\T_2.(t)C
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40 mLV lXl LA lXtLA lXtLA lXO.5 L HOPE lXO.5 L HOPE NA lXO.5LHOPE
lXO.5L lXO.5 LHOPE lXO.25L

lX250 mL HOPE lXO.5 LHOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous HCL ID pH<2, 4 </. 2'> C 4+/·2'>C HNO,ID pH<2 4+/·2'>C NA 4 +/.2'> C 4+'·2'>C
NaOH+

4+/·2'>C H2S041D pH<2
Phosphoric acid,

4+/·2'>C
Preservative zinc acetate 4+/·2'>C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7 days
14 days 40 days 40 days 40 days

6mcs. 28 daysl48 hours
NA 28 days 14 days 7day. 28 days 28 days 28 days 28 days

Holding Time Wnot presOlVed 28 days for mercury forNe,

Bromide by Ion
Analytical VOCs Methane, ethane, ethene TPH· Eas dlese~ SVOCs PCBs Dissolved Melal. Anions; Nitrate, SuWate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Oihalococeoldes
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020A17000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.01320.1

Post Anaerobic Stage 1Groundwater Sampling (continued)
1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MW11A X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

1R25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Aerobic Stage 2 Phase 1(Respiration) Groundwater Sampling

Weekly Sampling for three weeks, then Biweekly Sampling for four months (Total of 11 sampling events))
IR25IW02A X ~ X 1" event on~
1R25EW01A X ~ X 1" event on~
1R25MW54A X ~ X 1" ovenlon~

1R25MW53A X ~ X 1" event cn~

1R25MW56A X
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40 mLV lXl LA lXtLA lXtLA lXO.5 L HOPE lXO.5 L HOPE NA lXO.5LHOPE
lXO.5L lXO.5 LHOPE lXO.25L

lX250 mL HOPE lXO.5 LHOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous HCL ID pH<2, 4 </. 2'> C 4+/·2'>C HNO,ID pH<2 4+/·2'>C NA 4 +/.2'> C 4+'·2'>C
NaOH+

4+/·2'>C H2S041D pH<2
Phosphoric acid,

4+/·2'>C
Preservative zinc acetate 4+/·2'>C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7 days
14 days 40 days 40 days 40 days

6mcs. 28 daysl48 hours
NA 28 days 14 days 7day. 28 days 28 days 28 days 28 days

Holding Time Wnot presOlVed 28 days for mercury forNe,

Bromide by Ion
Analytical VOCs Methane, ethane, ethene TPH· Eas dlese~ SVOCs PCBs Dissolved Melal. Anions; Nitrate, SuWate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Oihalococeoldes
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020A17000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.01320.1

Post Anaerobic Stage 1Groundwater Sampling (continued)
1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MW11A X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

1R25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Aerobic Stage 2 Phase 1(Respiration) Groundwater Sampling

Weekly Sampling for three weeks, then Biweekly Sampling for four months (Total of 11 sampling events))
IR25IW02A X ~ X 1" event on~
1R25EW01A X ~ X 1" event on~
1R25MW54A X ~ X 1" ovenlon~

1R25MW53A X ~ X 1" event cn~

1R25MW56A X
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40 mLV lXl LA lXtLA lXtLA lXO.5 L HOPE lXO.5 L HOPE NA lXO.5LHOPE
lXO.5L lXO.5 LHOPE lXO.25L

lX250 mL HOPE lXO.5 LHOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous HCL ID pH<2, 4 </. 2'> C 4+/·2'>C HNO,ID pH<2 4+/·2'>C NA 4 +/.2'> C 4+'·2'>C
NaOH+

4+/·2'>C H2S041D pH<2
Phosphoric acid,

4+/·2'>C
Preservative zinc acetate 4+/·2'>C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7 days
14 days 40 days 40 days 40 days

6mcs. 28 daysl48 hours
NA 28 days 14 days 7day. 28 days 28 days 28 days 28 days

Holding Time Wnot presOlVed 28 days for mercury forNe,

Bromide by Ion
Analytical VOCs Methane, ethane, ethene TPH· Eas dlese~ SVOCs PCBs Dissolved Melal. Anions; Nitrate, SuWate Ferrous Iron by Selective Probe Alkalinity Sulfide COO TOC Acetate and Oihalococeoldes
Parameter (EPA 8260BP (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 601 OBl6020A17000) (EPA 300.019056) Hach 8146' and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Propionate (OHC)

EPA 300.01320.1

Post Anaerobic Stage 1Groundwater Sampling (continued)
1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MW11A X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

1R25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

Aerobic Stage 2 Phase 1(Respiration) Groundwater Sampling

Weekly Sampling for three weeks, then Biweekly Sampling for four months (Total of 11 sampling events))
IR25IW02A X ~ X 1" event on~
1R25EW01A X ~ X 1" event on~
1R25MW54A X ~ X 1" ovenlon~

1R25MW53A X ~ X 1" event cn~

1R25MW56A X
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lX1 LA lXl LA lX1LA lXO.5 L HOPE lXO.5 LHDPE NA lXO,5LHDPE
1XO,5L

lXO.5 L HOPE
lXO.25L

lX250 mLHDPE lXO,5 L HOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous
HCL to pH<2, 4 01· 2' C 401·2'C HNo,to pH<2 4o/·2'C NA 40/·2'C 401·2'C NaOHo

401· 2'C H,SO,to pH<2 Phosphoric acid,
401·2'C

Preservative zinc acetate 401·2'C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days
14 days 40 days 40 days 40 days

6mos. 28 daysJ 48 hours
NA 28 days 14 days 7days 28 days 28 days 28 days 28 days

Holding Time Wnot preserved 28 days lor mercury lor NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrata, SuWale Ferrous Iron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Dlhalococcoldes
Parameter (EPA 8260B1 (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300,019056) Hach 81462 and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Proplonata (DHC)

EPA 300,0/320.1

Sampling Location Post Aerobic Stage 2 Groundwater Sampling
1R25IW02A x x X x x x x x x x x x x x X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

IR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

1Includes oxygenated additives and naphthalene
2Field lest

3GrouncNiater level meastlements only

4 Includes methlllle only
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lX1 LA lXl LA lX1LA lXO.5 L HOPE lXO.5 LHDPE NA lXO,5LHDPE
1XO,5L

lXO.5 L HOPE
lXO.25L

lX250 mLHDPE lXO,5 L HOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous
HCL to pH<2, 4 01· 2' C 401·2'C HNo,to pH<2 4o/·2'C NA 40/·2'C 401·2'C NaOHo

401· 2'C H,SO,to pH<2 Phosphoric acid,
401·2'C

Preservative zinc acetate 401·2'C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days
14 days 40 days 40 days 40 days

6mos. 28 daysJ 48 hours
NA 28 days 14 days 7days 28 days 28 days 28 days 28 days

Holding Time Wnot preserved 28 days lor mercury lor NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrata, SuWale Ferrous Iron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Dlhalococcoldes
Parameter (EPA 8260B1 (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300,019056) Hach 81462 and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Proplonata (DHC)

EPA 300,0/320.1

Sampling Location Post Aerobic Stage 2 Groundwater Sampling
1R25IW02A x x X x x x x x x x x x x x X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

IR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

1Includes oxygenated additives and naphthalene
2Field lest

3GrouncNiater level meastlements only

4 Includes methlllle only
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lX1 LA lXl LA lX1LA lXO.5 L HOPE lXO.5 LHDPE NA lXO,5LHDPE
1XO,5L

lXO.5 L HOPE
lXO.25L

lX250 mLHDPE lXO,5 L HOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous
HCL to pH<2, 4 01· 2' C 401·2'C HNo,to pH<2 4o/·2'C NA 40/·2'C 401·2'C NaOHo

401· 2'C H,SO,to pH<2 Phosphoric acid,
401·2'C

Preservative zinc acetate 401·2'C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days
14 days 40 days 40 days 40 days

6mos. 28 daysJ 48 hours
NA 28 days 14 days 7days 28 days 28 days 28 days 28 days

Holding Time Wnot preserved 28 days lor mercury lor NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrata, SuWale Ferrous Iron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Dlhalococcoldes
Parameter (EPA 8260B1 (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300,019056) Hach 81462 and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Proplonata (DHC)

EPA 300,0/320.1

Sampling Location Post Aerobic Stage 2 Groundwater Sampling
1R25IW02A x x X x x x x x x x x x x x X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

IR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

1Includes oxygenated additives and naphthalene
2Field lest

3GrouncNiater level meastlements only

4 Includes methlllle only
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lX1 LA lXl LA lX1LA lXO.5 L HOPE lXO.5 LHDPE NA lXO,5LHDPE
1XO,5L

lXO.5 L HOPE
lXO.25L

lX250 mLHDPE lXO,5 L HOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous
HCL to pH<2, 4 01· 2' C 401·2'C HNo,to pH<2 4o/·2'C NA 40/·2'C 401·2'C NaOHo

401· 2'C H,SO,to pH<2 Phosphoric acid,
401·2'C

Preservative zinc acetate 401·2'C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days
14 days 40 days 40 days 40 days

6mos. 28 daysJ 48 hours
NA 28 days 14 days 7days 28 days 28 days 28 days 28 days

Holding Time Wnot preserved 28 days lor mercury lor NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrata, SuWale Ferrous Iron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Dlhalococcoldes
Parameter (EPA 8260B1 (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300,019056) Hach 81462 and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Proplonata (DHC)

EPA 300,0/320.1

Sampling Location Post Aerobic Stage 2 Groundwater Sampling
1R25IW02A x x X x x x x x x x x x x x X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

IR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

1Includes oxygenated additives and naphthalene
2Field lest

3GrouncNiater level meastlements only

4 Includes methlllle only
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Table 2 (Continued)
Groundwater Sampling Locations and Frequency

Aqueous Sample 3X40mLV 3X40mLV lX1 LA lXl LA lX1LA lXO.5 L HOPE lXO.5 LHDPE NA lXO,5LHDPE
1XO,5L

lXO.5 L HOPE
lXO.25L

lX250 mLHDPE lXO,5 L HOPE lXO.5 L HOPE
Container HOPE HOPE

Aqueous
HCL to pH<2, 4 01· 2' C 401·2'C HNo,to pH<2 4o/·2'C NA 40/·2'C 401·2'C NaOHo

401· 2'C H,SO,to pH<2 Phosphoric acid,
401·2'C

Preservative zinc acetate 401·2'C

Extraction
NA NA 7 days 7 days 7 days NA NA NA NA NA NA NA NA NA NA

Holding Time

Analysis 14 days, 7days
14 days 40 days 40 days 40 days

6mos. 28 daysJ 48 hours
NA 28 days 14 days 7days 28 days 28 days 28 days 28 days

Holding Time Wnot preserved 28 days lor mercury lor NO,

Bromide by Ion
Analytical vees Methane, ethane, ethene TPH· E as diesel, SVOCs PCBs Dissolved Metals Anions; Nitrata, SuWale Ferrous Iron by Selective Probe Alkalinity Sulfide COD TOC Acetate and Dlhalococcoldes
Parameter (EPA 8260B1 (RSK SOP 175) (EPA8015B) (EPA 827OC) (EPA 8082) (EPA 6010Bl6020Al7000) (EPA 300,019056) Hach 81462 and/or (EPA 310.1) (EPA 376.2) (EPA 410.4) (EPA 415.1\9060) Proplonata (DHC)

EPA 300,0/320.1

Sampling Location Post Aerobic Stage 2 Groundwater Sampling
1R25IW02A x x X x x x x x x x x x x x X

1R25EW01A X X X X X X X X X X X X X X X

1R25MW54A X X X X X X X X X X X X X X X

1R25MW53A X X X X X X X X X X X X X X X

1R25MW55A X X X X X X X X X X X

IR06MW44A X X X X X X X X X X X

1R25MW17A X X X X X X X X X X X

1R25MW37A X X X X X X X X X X X

1R25MW37B X X X X X X X X X X X

1R25MW38B X X X X X X X X X X X

1R25MW42B X X X X X X X X X X X

1R25MWllA X X X X X X X X X X X

1R25MW15F X X X X X X X X X X X

1R25MW39A X X X X X X X X X X X

1R25MW39B X X X X X X X X X X X

1R25MW51A X X X X X X X X X X X

1R25MW900B X X X X X X X X X X X

1R25MW901B'

1R25MW904B X X X X X X X X X X X

IR25MW902B X X X X X X X X X X X

1R25MW56A X X X X X X X X X X X

1R25MW57A X X X X X X X X X X X

1Includes oxygenated additives and naphthalene
2Field lest

3GrouncNiater level meastlements only

4 Includes methlllle only
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Table 3
Groundwater Elevations RU-C5 Building 134

Top of casing Water elevation (feet below top of casing)
Well Number elevation

(feet msll Pre Anaerobic Stage Sampling Pre Aerobic Stage Sampling Final sampling Event
...,. ...,. ...,. ...,. ...,. ...,. ...,. in in in in in

~
<:> <:>

~
<:> e

~
e <:>

~ ~ il1iDate ~ in i::: co .... N
~ ~ N N N .... .... .... .... ....

M .... .... .... .... in in in in in

IR25EW01A 10.81 3.49 2.36 4.18
IR25IW02A 10.73 2.41 3.07 4.10

IR25MW11A1 10.45 2.13 2.79 1.17

IR25MW15F 10.50 3.15 2.84 3.20
IR25MW17A 10.31 2.99 2.93 1.03
IR25MW37A 10.07 2.75 3.29 0.79
IR25MW378 10.21 2.89 3.43 0.93
IR25MW388 10.44 3.12 3.06 3.12
IR25MW39A 11.21 2.89 3.83 3.77
IR25MW398 11.25 2.93 3.87 1.97
IR25MW428 10.01 2.66 2.63 2.57
IR06MW44A 9.81 4.06 2.43 3.27
IR25MW51A 10.47 2.15 2.02 3.03
IR25MW53A 11.07 2.75 3.41 4.44
IR25MW54A 11.12 2.80 2.67 4.49

IR25MW55A2 10.39 2.40 3.61 3.87
IR25MW56A 11.1 2.78 2.65 4.47
IR25MW57A 9.21 1.89 2.43 2.69
IR25MW900B 11.02 2.70 3.36 3.72
IR25MW9018 10.98 2.66 NM

IR25MW90282 11.02 2.70 3.36 3.72
IR25MW903B 10.48
IR25MW9048 10.43 3.11 3.65 3.91

Notes:
1. Light Non-Aqueous Phase Liquid (LNAPL) encountered during sampling.
2. Dense Non-Aqueous Phase Liquid (DNAPL) encountered during sampling.
NM =Not Measured
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Photo No.1: Exterior of Building 134 and conceptual cross section.

Photo No.2: Treatability study area and bioremediation system layout.
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Errata Sheet For Boring Numbers
EMAC CTO 0004

Hunters Point Shipyard
San Francisco, CA

Boring Number Used
BOring Number

Presented in Work
in Sampling plan

IR25MW54A-BH IR25SB932
IR25MW53A-BH IR25SB933
IR25IW02A-BH IR25SB934
IR25MW55A-BH IR25SB935
IR25MW54A-BH2 IR25SB936
IR25MW53A-BH2 IR25SB937
IR25IW02A-BH2 IR25SB938
IR25MW55A-BH2 IR25SB939
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.0 DESCRIPTION
,,:= Concrete (fill).

fill . ~:-

0.67. ' Ooss II Aggregate Bose Rock (Fill).
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nner robt'"":. 7.07
Crushed Rock (Fill).

8 8.0'
UAYEY SAND, "'"'" groy (5Y 5/2)'

9

\
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o ppm Vtnyl ChJ()(jde OREAC£R /10 0sox

11

11.5"
SANOY QA't TO QAYEY SAND: yetlowish brown (tOm 5/6) clO)leY sond.

12 c:lc::Jr-k brown (lOYR 3/3) sondy ckty. slightly moist. line to very tine sand.
"40X. cloy. 60% send.

13

14

75%

15 0
At 15.0": 9'oy (2.5Y 5/0). d'y.
0 m Vin Chloride OR(AC[R ISS
CLAYEY SAND, ye-Ilowish red (S,YR 4/6). lOX .Cloy. 90% sand.. very fine to

16 fine. 9'"0ir;1ed. lube _O~ wet. shoe sliglltly mOO.t.
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DRILLER : Don Pearsan & Chris Garvey
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD: Geoprobe

SAMPLING METHOD : 2" Modilied California
PROJECT : Hunters Poinl EMAC CTO-004

LOCA nON : Hunters Point Shipyard
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COncrete (fin).

0.67'
Closs II A99'"e90te Bose Rock (Fill).

o SCRIPTION

COORDINA TES: ~N,-,. _

L
DATE BEGAN OS/iS/OS
DAlE fiNISHED OS/25/05

TOP OF CASING·-,E"L,",E-,-V.~ _

BORING NO.lR25MW53A- BH

FIELD GEOLOGiST W. Ak;yQmo R.G.

CHECKED BY W. Ak;yomo R.G.

APPROVED 6Y D. Le;oh R.G. GEG

TOTI'.L DEPTH ..!.16""",0,-'__

:.":

w
V> ..J
U ;;:
V> 0
::> 0:

a.

fin .•"
.':' :.~,

fill t::-::;

DRILLING REMARKS

... 5w
~

m >-

1-::i J
.::> 5

~ ·z >
w 0

"!. ..J ~ ba.
0: 0:Q. :::;

W ""lr0 V>-

0

'.

CLAY(Y SAND; very dOf"k ~oY'sh brown (2.~Y .3/2), wet. medium dense.
20Y. day. 80X· r~ to ve·,y fane sand. subroun'ded. (Cutttngs appear to
hove ongulo, pebbles wh'ch would eMploin more wole, in hole.

2

3

4

5

6

7

B

9

10 3311; 0

11

12

0

13 1274 7511;

14

15 1272

16

.'

filter robric.
aos~ Rock (rill).

CLA'I1:Y SAND; doI-k 9fo)'lsh brown (10Yll 4/2, with potches 01 dor1<
)'dIowish brovm (IOYR 4/6). sliqhtly moisl. 60% medium to very COOl'"se
sond.

o ppm V.nyt Chloride OREACER

o ppm Von)l ChI","e. OREAC£R

1.5'

7.0'

8.0'

15.0'

TOTAL DEPTH OF BORING IS 16.0 fIIT

17

NOTE' BORING OECO\AMISSIONED
BY TRIME CROUl

PAGE 1 OF 1DRILLER : Don Person & Chris Garvey
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Geoprobe

SAMPLING METHOD: 2- Modified California Sampler
PROJECT : Hunters Point EMAC CTO-OOI Task 4
LOCATION : Hunters Point Shipyard
PROJECT NO. :102569/01O~110D.3
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BORING NO. IR25IW02A- BH.. ex",
COORCINA I[S: N.

w W:rw
~~ >- E L

...
0: ':l:>« VI

~ z'" ~ ! DRILLING RO.4ARKS u i:. rlELo G[QLOGISI w. Akiycuno R.G. CATE BEGAN 5/25105 r ,
W O 0 "' 0

i! ,-,i: u 0 ::> 0: CH[CKED BY W. Akiyama R.G. OAT[ FINISHED 5/25/05
r~~

W
0: n

"

.'
n. 0:

AFPliOvEO BY D. leigh R.G. CEG lOP or CASING ELE V.W «0:
TOTAL D[PTIi 16.0'0 VI-

0 0 S RIPTION
~ :~., COncrete (Fil).

fin ...•
0.67.. Dos. n Aggregate Bas. Rod< (Fin).

fin 1..;?;
~. :

1.5

2

3

4

5

6

7.0'7

8.0'B
brown (7.5'YR 5/2). medium sand in cloy malrix. wet.

g

.,
o ppm V",)'4 Chloride OR£AC£R " ;

10 ,
33,.

11
0.9

12

13

14 100"; ".O·p'pm Vtnyl Chloride OREACER

15 "1270 15.00
A L AY Y AN ; ongutOl' pieces. wet. vcry dense.

At 15.5': Hord Zot\c (est. b'l dral.er). ~oy with Inof\<:. p~c.es (1.5YR 6/0)•

16
. possibly broken off rock pice"es.

TOTAI. D£·pm OF BORING IS 16.0 rEET

17
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NOll:: BORING D£cO......'SSION£D
BY TRIME CROU 1

DRILLER: E. Sontellon

DRILLING CO.: Gregg Drilling & Testing
DRILLING METHOD: Hollow Stern Auger
S.AMPUNG METHOD: 2" Californlo t.lodifled Sampler
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E.

CruShed Rock (fill).

At 15.0': 9<OY (2.5Y 5/0). <lty.

SANDY CLAY TO ClAYEY SANt>; ~owish brown (10YR 5/6) doyey sand,
dork brown (10YR 3/3) sondy cloy. sTigMly moist. fV\c to "very fine sond.
40% doy. 60% sond. .

15.5·

TOTAL OCPTH or BORING IS 16.0 Fl[T
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ClOSS q A99!'"~tc Bose Rock (fflt).

DESCRIPTION

ClAY£Y SAND; 0';" 9'oy (5Y 5/2).

BORING
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.fine C]1'0ined. tube -os wet, Shoe sliqhUy. moist.
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TOTAL· OEPTH or BORING IS 16.0 r[D
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COORDINATES: N. 45J081.1
E. 1461214.5

DATE BEGAN ...2"'-:.05"'-"'0"'4 _
DA TE fiNISHED ~3<::-,-,-1-=-",0C24 _

TOP OF

CASING ELEVATION _1,,0..,8,,-,1L'__
DESCRIPTION

NO. IR25EW01A

1.5'

6.0'

ock,

Note:
Wdl set in Oil/Water Sepe<ator Excovotioo. bottom at Slotted
Conductor on 4 10)'e<$ a( 20rnil HOp£, ave< ~tonite,

BORING

FIELD GEOLOGIST W. Akiyama R.G.
CHECKED BY W. Akiyama. R.G.
APPROVED BY 0, Leigh R.G. CEG
TOTAL DEPTH ~16~.",OL' __

w
Vl -'
U .:;:
Vl 0
=> OC

n.

." ..
,.,...•.
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.'..

12" Oia.
Sch. 40

(Harrington
Plastic.)
ve<ticolly

stolled on<!
wropped with

(iller (01)<";''

(0'-16')

0':

"~.
.......,
..........

Concrete Box
on<! I..Dcking

Well PIu9

DRILLING REMARKS

4· Oia. Sch. 40
PvC Prepoc

_/0.020" Slots
(6' -16')

16 -+---'-t--t---t-----'-----l~~d.._----CI----Jo:UtII-_~__'_ __'_ __' _.,_.L-,-__1

TOTAl DEPTH Of' (xCAVAnOO IS 16.0 FEET

t- o::
w W

I-W m >- Z..... :::;;
.0:: =>=> w 0

~ z > u
w 0

I ...J U 3=
t- O-- W 0n. :::;; 0:: -'

"' W « m
0 Vl

/
0

2

.3

4

5

6

7

8

,
\ 9

)

10

11

12

13

17

DRILLER : E. Santellan

DRILLING CO. ; Gregg Drilling & Testing
ORILlING METHOD : None. Set in Excavation using Conductor Casing
SAMPLING METHOD : Sampling conducted on Excavation Sidewalls
PROJECT; Hunters Point EMAC CTO-OOl Task 4
LOCA TION : In Seperotor Excavation Bldg. 134

PROJECT NO. : 843812-04501010
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COORDINATES: N. 453066.1
E. 1461233.0

DATE BEGAN 2/25104
DATE FINISHED 2125104
fOP OF CASING ELEV. 1"0.~7,,,J,-_

IR25IW02ANO.

O. leigh R.G. C€G
16.0'
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:." ".:
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\ : : I
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Gloss U Aqq<eqole 60se Rock (n!).

1.5

7.0'

8.0
b<o..... (7.5m 5/2). medium sand in cloy mol<"'...el,

15.0'

At 15.5': H«d Zone. (esl.· by d<~Ie<), g<oy wilh maroc pieces (7.5m 6/0),
possibly b<Ol<en off <oct< pieces. .

TOTAl DEPTH OF BORING IS 16.0 fEET

17

DRILLER E. Santellan

DRILUNG CO.: Gregg Drilling & Testing
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2" California Modified Sampler
PROJECT: Hunters Point EMAC CTO-OOl Task 4

. LOCATION: Hunters Point Shipyard
PROJECT NO. 843812-04501010
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SURfACE ElEV~9~.~2~1 ___
CORE SIZE 10'

DESCRIPnON

NO. IR25MW57A

Asphalt. 4".

TOTAl DEPTH or BORING IS 16.0 rEET

ClAYEY SAND; strong bro_ 7.5YR 5{6), stiff. moist. 15% cloy. 85% r",e
to vet'y r",e f'ounded sand.

At 16.0': a.AYEY SAND; 01."" (5Y 4/4). _y moist. to wet. stiff, lOX cloy.
BOX _y. line sand. subrounded.

BORING

SANDY ClAY; doric brown (10YR 3/J). stiff, 51i9"lty moist. 5%
grovel. lOX r",e to _y r..,e sand. Cloy, bose rock.

At 10.0': ClAYEY SAND; doric )ellawish brown (10YR 4{6), moist. f"m, 20X
day. SOX r",e sand. subrounded.

SAND;. )ellowish brown (IOrR 5/4). Sligh/ty moist. loose. lOOX medium to
r.ne sand, round to subround. qourtl sand. trace mg.
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TOTAL OEPTH Of' BORING IS 17 F'EET

CLAYEY SAND; doc1< oliw: <Tqy (5Y 3/2). moist. 20% day. 80% _y line
sand, subrou..d to round, slight odor.

BORING

fiELD Gf;OLOGIST W. Akiyama R.C.
CHECKED BY W. Akiyama R.C.

APPROVED BY 0, leigh R.C. eEC

CLAYEY SAND; dark yellowish brow.. (10YR 3/6). moist•.soft. 10% day.
90% _y r....e sand, subroonded to round. .

SANOY CLAY; block (2.5Y N2/0). moist. rorm (stilf). 20" _y rone sand.
BOX day. decoyed <Tass.

:::;;
t
v>
«

CLAYEY GRAVEL; doc1< <Teenish gray (SCY 4/1). moist. salt. 45% day.
55% serpentinite rack <lem. odor,

o
o
I

<Xl W
<Xl ...J
... L:
N a
o 0::

n.

CLAYEY GRAVEL; dorl< greenish gray (SGY 4/1). moist, soft. 20% cloy.
80% serpentinite rock well graded up to 3 em. sli<jtt odor.

.•.~.. ASPHAlT
..It .•'

-~ Q~

SlLTYCRAVEL; dor!< oIiw: <Toy (5Y 3/2), sf'9hlly moist. 25% sill. 75%
serpenline rock. angulOI'. trace days.

.-' -,' ."

/,~~.:~ :.:
.: ..~;:~. :..

.. ,

MONITORING WELL
ABANDONMENT

ORIU£O OUT TO
lr. TRIIoIIoI(D
C£UENT GROUT
TO SURfACE

4

7

2

J

9

<>:
t- W
W W ...J

'-"0.W "- ::;;~ Z
lL >- Cit- <{.

Ul <0 <{~

~ W ... ::;;
...J zo:: <>:"-

J: "- OW 0.
t- ::;; "- ci~
Q. « v>~

w v> ~ a:0 0
...J
lD

0

5

8

6

11

16

12

14

10

15

13

17

DRILLER : E. Santetlan
DRILLING CO. : Gregg Orilling & Testing
DRILLING METHOD: Marl MST (Rhino)
SAMPLING METHOD:

PROJECT: Hunters Point Shipyard EMAC CTO-DDl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO.: 843812-04501010

J.:0:::R:.:A:.:WN::..:..-.::8~Y-t-_"':'::=-_+====":::":~I--_--,\'(=R:...::5:.<./~2--,4L/o,,-4-'--_--1DRAWING NO. : 643812-AI6
DATE WSA 5/24/04

PAGE 1 OF 1

./

./

,"'-""",,

..."". 1

5.0'

7.5'

14.5

10.0'

OA TE BEGAN .!-1..12..,0,,1"'0C!4'- _
OA TE fiNISHED 1/20/04

SURFACE ELE""y'-'-==- _
SAMPLE OtA.. _

NO.IR25MW19A
COORGINA TES:-,-N,,-. --'-..

E.

TOTAL OEPTH Of' BORING IS 17 F'EET

CLAYEY SAND; doc1< oliw: <Tqy (5Y 3/2). moist. 20% day. 80% _y line
sand, subrou..d to round, slight odor.

BORING

fiELD Gf;OLOGIST W. Akiyama R.C.
CHECKED BY W. Akiyama R.C.

APPROVED BY 0, leigh R.C. eEC

CLAYEY SAND; dark yellowish brow.. (10YR 3/6). moist•.soft. 10% day.
90% _y r....e sand, subroonded to round. .

SANOY CLAY; block (2.5Y N2/0). moist. rorm (stilf). 20" _y rone sand.
BOX day. decoyed <Tass.

:::;;
t
v>
«

CLAYEY GRAVEL; doc1< <Teenish gray (SCY 4/1). moist. salt. 45% day.
55% serpentinite rack <lem. odor,

o
o
I

<Xl W
<Xl ...J
... L:
N a
o 0::

n.

CLAYEY GRAVEL; dorl< greenish gray (SGY 4/1). moist, soft. 20% cloy.
80% serpentinite rock well graded up to 3 em. sli<jtt odor.

.•.~.. ASPHAlT
..It .•'

-~ Q~

SlLTYCRAVEL; dor!< oIiw: <Toy (5Y 3/2), sf'9hlly moist. 25% sill. 75%
serpenline rock. angulOI'. trace days.

.-' -,' ."

/,~~.:~ :.:
.: ..~;:~. :..

.. ,

MONITORING WELL
ABANDONMENT

ORIU£O OUT TO
lr. TRIIoIIoI(D
C£UENT GROUT
TO SURfACE

4

7

2

J

9

<>:
t- W
W W ...J

'-"0.W "- ::;;~ Z
lL >- Cit- <{.

Ul <0 <{~

~ W ... ::;;
...J zo:: <>:"-

J: "- OW 0.
t- ::;; "- ci~
Q. « v>~

w v> ~ a:0 0
...J
lD

0

5

8

6

11

16

12

14

10

15

13

17

DRILLER : E. Santetlan
DRILLING CO. : Gregg Orilling & Testing
DRILLING METHOD: Marl MST (Rhino)
SAMPLING METHOD:

PROJECT: Hunters Point Shipyard EMAC CTO-DDl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO.: 843812-04501010

J.:0:::R:.:A:.:WN::..:..-.::8~Y-t-_"':'::=-_+====":::":~I--_--,\'(=R:...::5:.<./~2--,4L/o,,-4-'--_--1DRAWING NO. : 643812-AI6
DATE WSA 5/24/04

PAGE 1 OF 1

./

./

,"'-""",,

..."". 1

5.0'

7.5'

14.5

10.0'

OA TE BEGAN .!-1..12..,0,,1"'0C!4'- _
OA TE fiNISHED 1/20/04

SURFACE ELE""y'-'-==- _
SAMPLE OtA.. _

NO.IR25MW19A
COORGINA TES:-,-N,,-. --'-..

E.

TOTAL OEPTH Of' BORING IS 17 F'EET

CLAYEY SAND; doc1< oliw: <Tqy (5Y 3/2). moist. 20% day. 80% _y line
sand, subrou..d to round, slight odor.

BORING

fiELD Gf;OLOGIST W. Akiyama R.C.
CHECKED BY W. Akiyama R.C.

APPROVED BY 0, leigh R.C. eEC

CLAYEY SAND; dark yellowish brow.. (10YR 3/6). moist•.soft. 10% day.
90% _y r....e sand, subroonded to round. .

SANOY CLAY; block (2.5Y N2/0). moist. rorm (stilf). 20" _y rone sand.
BOX day. decoyed <Tass.

:::;;
t
v>
«

CLAYEY GRAVEL; doc1< <Teenish gray (SCY 4/1). moist. salt. 45% day.
55% serpentinite rack <lem. odor,

o
o
I

<Xl W
<Xl ...J
... L:
N a
o 0::

n.

CLAYEY GRAVEL; dorl< greenish gray (SGY 4/1). moist, soft. 20% cloy.
80% serpentinite rock well graded up to 3 em. sli<jtt odor.

.•.~.. ASPHAlT
..It .•'

-~ Q~

SlLTYCRAVEL; dor!< oIiw: <Toy (5Y 3/2), sf'9hlly moist. 25% sill. 75%
serpenline rock. angulOI'. trace days.

.-' -,' ."

/,~~.:~ :.:
.: ..~;:~. :..

.. ,

MONITORING WELL
ABANDONMENT

ORIU£O OUT TO
lr. TRIIoIIoI(D
C£UENT GROUT
TO SURfACE

4

7

2

J

9

<>:
t- W
W W ...J

'-"0.W "- ::;;~ Z
lL >- Cit- <{.

Ul <0 <{~

~ W ... ::;;
...J zo:: <>:"-

J: "- OW 0.
t- ::;; "- ci~
Q. « v>~

w v> ~ a:0 0
...J
lD

0

5

8

6

11

16

12

14

10

15

13

17

DRILLER : E. Santetlan
DRILLING CO. : Gregg Orilling & Testing
DRILLING METHOD: Marl MST (Rhino)
SAMPLING METHOD:

PROJECT: Hunters Point Shipyard EMAC CTO-DDl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO.: 843812-04501010

J.:0:::R:.:A:.:WN::..:..-.::8~Y-t-_"':'::=-_+====":::":~I--_--,\'(=R:...::5:.<./~2--,4L/o,,-4-'--_--1DRAWING NO. : 643812-AI6
DATE WSA 5/24/04

PAGE 1 OF 1

./

./

,"'-""",,

..."". 1

5.0'

7.5'

14.5

10.0'

OA TE BEGAN .!-1..12..,0,,1"'0C!4'- _
OA TE fiNISHED 1/20/04

SURFACE ELE""y'-'-==- _
SAMPLE OtA.. _

NO.IR25MW19A
COORGINA TES:-,-N,,-. --'-..

E.

TOTAL OEPTH Of' BORING IS 17 F'EET

CLAYEY SAND; doc1< oliw: <Tqy (5Y 3/2). moist. 20% day. 80% _y line
sand, subrou..d to round, slight odor.

BORING

fiELD Gf;OLOGIST W. Akiyama R.C.
CHECKED BY W. Akiyama R.C.

APPROVED BY 0, leigh R.C. eEC

CLAYEY SAND; dark yellowish brow.. (10YR 3/6). moist•.soft. 10% day.
90% _y r....e sand, subroonded to round. .

SANOY CLAY; block (2.5Y N2/0). moist. rorm (stilf). 20" _y rone sand.
BOX day. decoyed <Tass.

:::;;
t
v>
«

CLAYEY GRAVEL; doc1< <Teenish gray (SCY 4/1). moist. salt. 45% day.
55% serpentinite rack <lem. odor,

o
o
I

<Xl W
<Xl ...J
... L:
N a
o 0::

n.

CLAYEY GRAVEL; dorl< greenish gray (SGY 4/1). moist, soft. 20% cloy.
80% serpentinite rock well graded up to 3 em. sli<jtt odor.

.•.~.. ASPHAlT
..It .•'

-~ Q~

SlLTYCRAVEL; dor!< oIiw: <Toy (5Y 3/2), sf'9hlly moist. 25% sill. 75%
serpenline rock. angulOI'. trace days.

.-' -,' ."

/,~~.:~ :.:
.: ..~;:~. :..

.. ,

MONITORING WELL
ABANDONMENT

ORIU£O OUT TO
lr. TRIIoIIoI(D
C£UENT GROUT
TO SURfACE

4

7

2

J

9

<>:
t- W
W W ...J

'-"0.W "- ::;;~ Z
lL >- Cit- <{.

Ul <0 <{~

~ W ... ::;;
...J zo:: <>:"-

J: "- OW 0.
t- ::;; "- ci~
Q. « v>~

w v> ~ a:0 0
...J
lD

0

5

8

6

11

16

12

14

10

15

13

17

DRILLER : E. Santetlan
DRILLING CO. : Gregg Orilling & Testing
DRILLING METHOD: Marl MST (Rhino)
SAMPLING METHOD:

PROJECT: Hunters Point Shipyard EMAC CTO-DDl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO.: 843812-04501010

J.:0:::R:.:A:.:WN::..:..-.::8~Y-t-_"':'::=-_+====":::":~I--_--,\'(=R:...::5:.<./~2--,4L/o,,-4-'--_--1DRAWING NO. : 643812-AI6
DATE WSA 5/24/04

PAGE 1 OF 1

./

./

,"'-""",,

..."". 1

5.0'

7.5'

14.5

10.0'

OA TE BEGAN .!-1..12..,0,,1"'0C!4'- _
OA TE fiNISHED 1/20/04

SURFACE ELE""y'-'-==- _
SAMPLE OtA.. _

NO.IR25MW19A
COORGINA TES:-,-N,,-. --'-..

E.

TOTAL OEPTH Of' BORING IS 17 F'EET

CLAYEY SAND; doc1< oliw: <Tqy (5Y 3/2). moist. 20% day. 80% _y line
sand, subrou..d to round, slight odor.

BORING

fiELD Gf;OLOGIST W. Akiyama R.C.
CHECKED BY W. Akiyama R.C.

APPROVED BY 0, leigh R.C. eEC

CLAYEY SAND; dark yellowish brow.. (10YR 3/6). moist•.soft. 10% day.
90% _y r....e sand, subroonded to round. .

SANOY CLAY; block (2.5Y N2/0). moist. rorm (stilf). 20" _y rone sand.
BOX day. decoyed <Tass.

:::;;
t
v>
«

CLAYEY GRAVEL; doc1< <Teenish gray (SCY 4/1). moist. salt. 45% day.
55% serpentinite rack <lem. odor,

o
o
I

<Xl W
<Xl ...J
... L:
N a
o 0::

n.

CLAYEY GRAVEL; dorl< greenish gray (SGY 4/1). moist, soft. 20% cloy.
80% serpentinite rock well graded up to 3 em. sli<jtt odor.

.•.~.. ASPHAlT
..It .•'

-~ Q~

SlLTYCRAVEL; dor!< oIiw: <Toy (5Y 3/2), sf'9hlly moist. 25% sill. 75%
serpenline rock. angulOI'. trace days.

.-' -,' ."

/,~~.:~ :.:
.: ..~;:~. :..

.. ,

MONITORING WELL
ABANDONMENT

ORIU£O OUT TO
lr. TRIIoIIoI(D
C£UENT GROUT
TO SURfACE

4

7

2

J

9

<>:
t- W
W W ...J

'-"0.W "- ::;;~ Z
lL >- Cit- <{.

Ul <0 <{~

~ W ... ::;;
...J zo:: <>:"-

J: "- OW 0.
t- ::;; "- ci~
Q. « v>~

w v> ~ a:0 0
...J
lD

0

5

8

6

11

16

12

14

10

15

13

17

DRILLER : E. Santetlan
DRILLING CO. : Gregg Orilling & Testing
DRILLING METHOD: Marl MST (Rhino)
SAMPLING METHOD:

PROJECT: Hunters Point Shipyard EMAC CTO-DDl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO.: 843812-04501010

J.:0:::R:.:A:.:WN::..:..-.::8~Y-t-_"':'::=-_+====":::":~I--_--,\'(=R:...::5:.<./~2--,4L/o,,-4-'--_--1DRAWING NO. : 643812-AI6
DATE WSA 5/24/04

PAGE 1 OF 1



OA TE BEGAN .!-1'-'12..,0"'1'-'0,,4'-- _
OA TE fiNISHED 1/20104

SURfACE EL~EVL-=- __

SAMPLE OIA .. _

COORDINATES: "'N'-'.. _

E.

NO. IR25MW20A

7.0

TOTA\, DEPTH Of' BORING IS 15 fEET

13.0

11.0'

BORING

SANOY a.AY; dork brown (10m .1/J). wet. solt. 45X sond, 55% cloy.

SlLTY GRAVEL; reddish brown (5YR 4/4). slightly moist. loose, 30X silt.
70X 9'oYet, serpentinie rock, slickeoside.

10.0'
SANOY SILTY a.AY; dark greeoish groy (SSG 4/1), moist. soft. 20X sand,
JO% silt. 50% cloy, low plasticity.

fiELD GEOlOGIST W Aki'lOma R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. leigh R G

W
oJ
.:;:
o
c::
ll.

o
o
I

a:J
a:J...
N
o

::lO....
Ul
«

cI

cl

I-.1ilL '.

SlLTY GRAVEL; dark yellowish brown (IOYR 4/6). slightly moist, loose.
.lOX .its, 70X serpeot;"e rock. 7.5'

Cl.A'1:Y CRAV£l; _y dark brown (IOYR 2/2), moist solt. JOX day 70lt
gc 9'o-el. 4" thick ;"tervol. 6.0'

~
SILTY SANO; _y dark 9'0ym. brown (10m .1/2). $O't. 8- thick.

9.0'

gm
I--

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
I~". TRIUU(O
CEUENT CROUT
TO SURfACE

c::
I- W
W w oJ <.:)"-w "- ::lO~

z
L.. >- 0I- «-

UlOD «~

~ w W::lO
-' zc:: 0::"-

I "- OW . "-
I- ::lO "- ci~

ll. « Ul~

w Ul ;;= n:
"

0 0
oJ

1 m

" 0

1
-.

2
~

3

4

5

6
-
I- 7
l-
t-

8

'. 9
\
!

"

10

11

12

13

14

15

16

17

DRILLER : E. Sontellon
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Mod MST 8" Hollow Stem Auger
SAMPLING METHOD:

PROJECT .: Hunters Point Shipyard EMAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010

~D~R:.:-A:..:.WN::..:..o..:::B.:..Y_J__I-:_=R.::8:.,·--_tI.:::'CH:.:E:::C::K.::E:::D'-=.B.:..Y_-t-I_-.:U::.R=--:::5L/~2-,!4 /"'0:.,4=---_--lII'DRAWING NO. : 64J812-A19
DATE .1/.10/04 IAPPROVED BY I WSA 5/24/04 I

PAGE 1 OF 1

OA TE BEGAN .!-1'-'12..,0"'1'-'0,,4'-- _
OA TE fiNISHED 1/20104

SURfACE EL~EVL-=- __

SAMPLE OIA .. _

COORDINATES: "'N'-'.. _

E.

NO. IR25MW20A

7.0

TOTA\, DEPTH Of' BORING IS 15 fEET

13.0

11.0'

BORING

SANOY a.AY; dork brown (10m .1/J). wet. solt. 45X sond, 55% cloy.

SlLTY GRAVEL; reddish brown (5YR 4/4). slightly moist. loose, 30X silt.
70X 9'oYet, serpentinie rock, slickeoside.

10.0'
SANOY SILTY a.AY; dark greeoish groy (SSG 4/1), moist. soft. 20X sand,
JO% silt. 50% cloy, low plasticity.

fiELD GEOlOGIST W Aki'lOma R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. leigh R G

W
oJ
.:;:
o
c::
ll.

o
o
I

a:J
a:J...
N
o

::lO....
Ul
«

cI

cl

I-.1ilL '.

SlLTY GRAVEL; dark yellowish brown (IOYR 4/6). slightly moist, loose.
.lOX .its, 70X serpeot;"e rock. 7.5'

Cl.A'1:Y CRAV£l; _y dark brown (IOYR 2/2), moist solt. JOX day 70lt
gc 9'o-el. 4" thick ;"tervol. 6.0'

~
SILTY SANO; _y dark 9'0ym. brown (10m .1/2). $O't. 8- thick.

9.0'

gm
I--

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
I~". TRIUU(O
CEUENT CROUT
TO SURfACE

c::
I- W
W w oJ <.:)"-w "- ::lO~

z
L.. >- 0I- «-

UlOD «~

~ w W::lO
-' zc:: 0::"-

I "- OW . "-
I- ::lO "- ci~

ll. « Ul~

w Ul ;;= n:
"

0 0
oJ

1 m

" 0

1
-.

2
~

3

4

5

6
-
I- 7
l-
t-

8

'. 9
\
!

"

10

11

12

13

14

15

16

17

DRILLER : E. Sontellon
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Mod MST 8" Hollow Stem Auger
SAMPLING METHOD:

PROJECT .: Hunters Point Shipyard EMAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010

~D~R:.:-A:..:.WN::..:..o..:::B.:..Y_J__I-:_=R.::8:.,·--_tI.:::'CH:.:E:::C::K.::E:::D'-=.B.:..Y_-t-I_-.:U::.R=--:::5L/~2-,!4 /"'0:.,4=---_--lII'DRAWING NO. : 64J812-A19
DATE .1/.10/04 IAPPROVED BY I WSA 5/24/04 I

PAGE 1 OF 1

OA TE BEGAN .!-1'-'12..,0"'1'-'0,,4'-- _
OA TE fiNISHED 1/20104

SURfACE EL~EVL-=- __

SAMPLE OIA .. _

COORDINATES: "'N'-'.. _

E.

NO. IR25MW20A

7.0

TOTA\, DEPTH Of' BORING IS 15 fEET

13.0

11.0'

BORING

SANOY a.AY; dork brown (10m .1/J). wet. solt. 45X sond, 55% cloy.

SlLTY GRAVEL; reddish brown (5YR 4/4). slightly moist. loose, 30X silt.
70X 9'oYet, serpentinie rock, slickeoside.

10.0'
SANOY SILTY a.AY; dark greeoish groy (SSG 4/1), moist. soft. 20X sand,
JO% silt. 50% cloy, low plasticity.

fiELD GEOlOGIST W Aki'lOma R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. leigh R G

W
oJ
.:;:
o
c::
ll.

o
o
I

a:J
a:J...
N
o

::lO....
Ul
«

cI

cl

I-.1ilL '.

SlLTY GRAVEL; dark yellowish brown (IOYR 4/6). slightly moist, loose.
.lOX .its, 70X serpeot;"e rock. 7.5'

Cl.A'1:Y CRAV£l; _y dark brown (IOYR 2/2), moist solt. JOX day 70lt
gc 9'o-el. 4" thick ;"tervol. 6.0'

~
SILTY SANO; _y dark 9'0ym. brown (10m .1/2). $O't. 8- thick.

9.0'

gm
I--

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
I~". TRIUU(O
CEUENT CROUT
TO SURfACE

c::
I- W
W w oJ <.:)"-w "- ::lO~

z
L.. >- 0I- «-

UlOD «~

~ w W::lO
-' zc:: 0::"-

I "- OW . "-
I- ::lO "- ci~

ll. « Ul~

w Ul ;;= n:
"

0 0
oJ

1 m

" 0

1
-.

2
~

3

4

5

6
-
I- 7
l-
t-

8

'. 9
\
!

"

10

11

12

13

14

15

16

17

DRILLER : E. Sontellon
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Mod MST 8" Hollow Stem Auger
SAMPLING METHOD:

PROJECT .: Hunters Point Shipyard EMAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010

~D~R:.:-A:..:.WN::..:..o..:::B.:..Y_J__I-:_=R.::8:.,·--_tI.:::'CH:.:E:::C::K.::E:::D'-=.B.:..Y_-t-I_-.:U::.R=--:::5L/~2-,!4 /"'0:.,4=---_--lII'DRAWING NO. : 64J812-A19
DATE .1/.10/04 IAPPROVED BY I WSA 5/24/04 I

PAGE 1 OF 1

OA TE BEGAN .!-1'-'12..,0"'1'-'0,,4'-- _
OA TE fiNISHED 1/20104

SURfACE EL~EVL-=- __

SAMPLE OIA .. _

COORDINATES: "'N'-'.. _

E.

NO. IR25MW20A

7.0

TOTA\, DEPTH Of' BORING IS 15 fEET

13.0

11.0'

BORING

SANOY a.AY; dork brown (10m .1/J). wet. solt. 45X sond, 55% cloy.

SlLTY GRAVEL; reddish brown (5YR 4/4). slightly moist. loose, 30X silt.
70X 9'oYet, serpentinie rock, slickeoside.

10.0'
SANOY SILTY a.AY; dark greeoish groy (SSG 4/1), moist. soft. 20X sand,
JO% silt. 50% cloy, low plasticity.

fiELD GEOlOGIST W Aki'lOma R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. leigh R G

W
oJ
.:;:
o
c::
ll.

o
o
I

a:J
a:J...
N
o

::lO....
Ul
«

cI

cl

I-.1ilL '.

SlLTY GRAVEL; dark yellowish brown (IOYR 4/6). slightly moist, loose.
.lOX .its, 70X serpeot;"e rock. 7.5'

Cl.A'1:Y CRAV£l; _y dark brown (IOYR 2/2), moist solt. JOX day 70lt
gc 9'o-el. 4" thick ;"tervol. 6.0'

~
SILTY SANO; _y dark 9'0ym. brown (10m .1/2). $O't. 8- thick.

9.0'

gm
I--

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
I~". TRIUU(O
CEUENT CROUT
TO SURfACE

c::
I- W
W w oJ <.:)"-w "- ::lO~

z
L.. >- 0I- «-

UlOD «~

~ w W::lO
-' zc:: 0::"-

I "- OW . "-
I- ::lO "- ci~

ll. « Ul~

w Ul ;;= n:
"

0 0
oJ

1 m

" 0

1
-.

2
~

3

4

5

6
-
I- 7
l-
t-

8

'. 9
\
!

"

10

11

12

13

14

15

16

17

DRILLER : E. Sontellon
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Mod MST 8" Hollow Stem Auger
SAMPLING METHOD:

PROJECT .: Hunters Point Shipyard EMAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010

~D~R:.:-A:..:.WN::..:..o..:::B.:..Y_J__I-:_=R.::8:.,·--_tI.:::'CH:.:E:::C::K.::E:::D'-=.B.:..Y_-t-I_-.:U::.R=--:::5L/~2-,!4 /"'0:.,4=---_--lII'DRAWING NO. : 64J812-A19
DATE .1/.10/04 IAPPROVED BY I WSA 5/24/04 I

PAGE 1 OF 1

OA TE BEGAN .!-1'-'12..,0"'1'-'0,,4'-- _
OA TE fiNISHED 1/20104

SURfACE EL~EVL-=- __

SAMPLE OIA .. _

COORDINATES: "'N'-'.. _

E.

NO. IR25MW20A

7.0

TOTA\, DEPTH Of' BORING IS 15 fEET

13.0

11.0'

BORING

SANOY a.AY; dork brown (10m .1/J). wet. solt. 45X sond, 55% cloy.

SlLTY GRAVEL; reddish brown (5YR 4/4). slightly moist. loose, 30X silt.
70X 9'oYet, serpentinie rock, slickeoside.

10.0'
SANOY SILTY a.AY; dark greeoish groy (SSG 4/1), moist. soft. 20X sand,
JO% silt. 50% cloy, low plasticity.

fiELD GEOlOGIST W Aki'lOma R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. leigh R G

W
oJ
.:;:
o
c::
ll.

o
o
I

a:J
a:J...
N
o

::lO....
Ul
«

cI

cl

I-.1ilL '.

SlLTY GRAVEL; dark yellowish brown (IOYR 4/6). slightly moist, loose.
.lOX .its, 70X serpeot;"e rock. 7.5'

Cl.A'1:Y CRAV£l; _y dark brown (IOYR 2/2), moist solt. JOX day 70lt
gc 9'o-el. 4" thick ;"tervol. 6.0'

~
SILTY SANO; _y dark 9'0ym. brown (10m .1/2). $O't. 8- thick.

9.0'

gm
I--

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
I~". TRIUU(O
CEUENT CROUT
TO SURfACE

c::
I- W
W w oJ <.:)"-w "- ::lO~

z
L.. >- 0I- «-

UlOD «~

~ w W::lO
-' zc:: 0::"-

I "- OW . "-
I- ::lO "- ci~

ll. « Ul~

w Ul ;;= n:
"

0 0
oJ

1 m

" 0

1
-.

2
~

3

4

5

6
-
I- 7
l-
t-

8

'. 9
\
!

"

10

11

12

13

14

15

16

17

DRILLER : E. Sontellon
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Mod MST 8" Hollow Stem Auger
SAMPLING METHOD:

PROJECT .: Hunters Point Shipyard EMAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010

~D~R:.:-A:..:.WN::..:..o..:::B.:..Y_J__I-:_=R.::8:.,·--_tI.:::'CH:.:E:::C::K.::E:::D'-=.B.:..Y_-t-I_-.:U::.R=--:::5L/~2-,!4 /"'0:.,4=---_--lII'DRAWING NO. : 64J812-A19
DATE .1/.10/04 IAPPROVED BY I WSA 5/24/04 I

PAGE 1 OF 1



...~ j

.....,...:~,
:: "r-- '\

S.O·

11.S·

12.75'

DATE BEGAN 121111/97

DATE fiNISHED 12/18/97
SURFACE EL.~EVL-~ _

SAMPLE OIA.~ _

NO.IR25MW22A
COORDINA TES:-'-N"- _

E.

TOTAL OEPTH Of' BORING IS 15 FEET

SANOY SILT; dark reddish brown (SYR J/2l. moist. 50X sand. S511; s~t
(race day. soft.

BORING

fiELD GEOLOGIST W. Aki)9mo RG.

CHECKED BY W. Aki,oo.,o. RG.

APPROVED BY 0 Leigh RG.• CEG

GRAVELLY SANO; 9'«nish qr01 (SC 6/1). dry. serpent;"e. sand and
qrCMll. 50X 9'0..... troce sit. loose.

W
...J
;:;:
o
0::
"'-

8.0
SILTY SAND; very dor1t qroy (SY Jill, moist. 4OXsU. 60% sand. troce
doy.

a
a
l

co
co
"N
a
:::E....
Ul
<{

9P

ml

SIn

~·~t C£IoCENT 0.5

I
-SI-L-TY-GR--A-VE-L;-.---y-dor1t--qr-o-y-(-5-YR-J-I-l-),-m-o-is-t.-70-X-s-~-t.-J-0-x-qr-o- .....-.-~4
troce :Ioy. serpent;"e qro..... up ~o J- loose.

....,-. ..•..

Bentonite
Chip Seol

.,,' l~ of ••

Portland ----¥.'~::::- -.-
Neet ,', ,.__•. '-

ce<nent~.~.:~.~~.::~
-,

",.:' ~..~ ~:.
~ ;. .
-.-;.~:.\ ::,

..

5' 0;0. PIle
Sch. 40
Slot Scr,"""

0.010' ---+,;-:f'"j.~

.;.:~;. ~~ ~~:
\~ 3~ "~~
_.' ::;'i: -:

6

7

3

2

0::.... w
W W J

Cl"'-W "'- :::E~ z
L.. >-

~-t- <i,

~
Ul <D

MONITORING WELLw w:::E
...J zo:: 0::"'- ABANDONMENTI "'- OW "'-.... :::t "'- ~-ll. <i Ul~

w VI ;: a:a a
...J
m

0

8

10
l-
I-

11
t-
t
I-

12

l
I
1-4
l
I
I
t-5

1-9

" --"',,,,,
•••• ~.:; :,ft••

t:2:~;:;
.•.. ~~ ,"

'>'7':;::._
~ ~..; .. :' '.
-.,... .: -:> ~

~'. .~ "~~"

." "~.4 .-:3'
..... ~.:..~:",' .~.:~.

~~·i;,~~·~·.~ ~

":: ~.~OC__k_-f':";_:'-:';,~;: ~.- ~" - ._~ ~- ,'m '''' ..., -, ... "0' .

15 -t_-t__+ __I- ..1·.c.·.~_·:_:;..=_~;:_·.:~_.-:."'·'____t~-C-I__f">"f-_~I_~_TYy._Cl_A_Y;_s_t<_on_9_b_rown__(7_._S_YR_4_1_6_)_.m_o_is_t_._"",_._y_S_O_l_t'_2_0_x_s_.~t._80_X-'-'IS""0'1
l-
t-

16
l-
I-

17
I-

DRILLER : E. Santellan

DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : 8" Hollow StelTl Auger
SAMPLING METHOD :

PROJECT: Hunters Point Shipya<d EMAC CTO-OOI Task 4
LOCATION: Hunters Point Shipyord. Bldg. 134
PROJECT NO. : 843812-04501010

~D::.:R:.:A:.:WN::.=--::::BY.:...(t--I_.:.;R:::B.,...:c',-jf.=:CH=EC:::..K..::E::0:....::.8.:...Y_+-I__I.I=R~5~;/~;2c.:4L/10::::4'---_-l'I OR AWING NO_ : 84J812-A20
OA IT I J/JO/04 I APPROVED BY I WSA S/24/04

NOTE:
Welt p(essu..e grouted

I

PAGE 1 OF I

...~ j

.....,...:~,
:: "r-- '\

S.O·

11.S·

12.75'

DATE BEGAN 121111/97

DATE fiNISHED 12/18/97
SURFACE EL.~EVL-~ _

SAMPLE OIA.~ _

NO.IR25MW22A
COORDINA TES:-'-N"- _

E.

TOTAL OEPTH Of' BORING IS 15 FEET

SANOY SILT; dark reddish brown (SYR J/2l. moist. 50X sand. S511; s~t
(race day. soft.

BORING

fiELD GEOLOGIST W. Aki)9mo RG.

CHECKED BY W. Aki,oo.,o. RG.

APPROVED BY 0 Leigh RG.• CEG

GRAVELLY SANO; 9'«nish qr01 (SC 6/1). dry. serpent;"e. sand and
qrCMll. 50X 9'0..... troce sit. loose.

W
...J
;:;:
o
0::
"'-

8.0
SILTY SAND; very dor1t qroy (SY Jill, moist. 4OXsU. 60% sand. troce
doy.

a
a
l

co
co
"N
a
:::E....
Ul
<{

9P

ml

SIn

~·~t C£IoCENT 0.5

I
-SI-L-TY-GR--A-VE-L;-.---y-dor1t--qr-o-y-(-5-YR-J-I-l-),-m-o-is-t.-70-X-s-~-t.-J-0-x-qr-o- .....-.-~4
troce :Ioy. serpent;"e qro..... up ~o J- loose.

....,-. ..•..

Bentonite
Chip Seol

.,,' l~ of ••

Portland ----¥.'~::::- -.-
Neet ,', ,.__•. '-

ce<nent~.~.:~.~~.::~
-,

",.:' ~..~ ~:.
~ ;. .
-.-;.~:.\ ::,

..

5' 0;0. PIle
Sch. 40
Slot Scr,"""

0.010' ---+,;-:f'"j.~

.;.:~;. ~~ ~~:
\~ 3~ "~~
_.' ::;'i: -:

6

7

3

2

0::.... w
W W J

Cl"'-W "'- :::E~ z
L.. >-

~-t- <i,

~
Ul <D

MONITORING WELLw w:::E
...J zo:: 0::"'- ABANDONMENTI "'- OW "'-.... :::t "'- ~-ll. <i Ul~

w VI ;: a:a a
...J
m

0

8

10
l-
I-

11
t-
t
I-

12

l
I
1-4
l
I
I
t-5

1-9

" --"',,,,,
•••• ~.:; :,ft••

t:2:~;:;
.•.. ~~ ,"

'>'7':;::._
~ ~..; .. :' '.
-.,... .: -:> ~

~'. .~ "~~"

." "~.4 .-:3'
..... ~.:..~:",' .~.:~.

~~·i;,~~·~·.~ ~

":: ~.~OC__k_-f':";_:'-:';,~;: ~.- ~" - ._~ ~- ,'m '''' ..., -, ... "0' .

15 -t_-t__+ __I- ..1·.c.·.~_·:_:;..=_~;:_·.:~_.-:."'·'____t~-C-I__f">"f-_~I_~_TYy._Cl_A_Y;_s_t<_on_9_b_rown__(7_._S_YR_4_1_6_)_.m_o_is_t_._"",_._y_S_O_l_t'_2_0_x_s_.~t._80_X-'-'IS""0'1
l-
t-

16
l-
I-

17
I-

DRILLER : E. Santellan

DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : 8" Hollow StelTl Auger
SAMPLING METHOD :

PROJECT: Hunters Point Shipya<d EMAC CTO-OOI Task 4
LOCATION: Hunters Point Shipyord. Bldg. 134
PROJECT NO. : 843812-04501010

~D::.:R:.:A:.:WN::.=--::::BY.:...(t--I_.:.;R:::B.,...:c',-jf.=:CH=EC:::..K..::E::0:....::.8.:...Y_+-I__I.I=R~5~;/~;2c.:4L/10::::4'---_-l'I OR AWING NO_ : 84J812-A20
OA IT I J/JO/04 I APPROVED BY I WSA S/24/04

NOTE:
Welt p(essu..e grouted

I

PAGE 1 OF I

...~ j

.....,...:~,
:: "r-- '\

S.O·

11.S·

12.75'

DATE BEGAN 121111/97

DATE fiNISHED 12/18/97
SURFACE EL.~EVL-~ _

SAMPLE OIA.~ _

NO.IR25MW22A
COORDINA TES:-'-N"- _

E.

TOTAL OEPTH Of' BORING IS 15 FEET

SANOY SILT; dark reddish brown (SYR J/2l. moist. 50X sand. S511; s~t
(race day. soft.

BORING

fiELD GEOLOGIST W. Aki)9mo RG.

CHECKED BY W. Aki,oo.,o. RG.

APPROVED BY 0 Leigh RG.• CEG

GRAVELLY SANO; 9'«nish qr01 (SC 6/1). dry. serpent;"e. sand and
qrCMll. 50X 9'0..... troce sit. loose.

W
...J
;:;:
o
0::
"'-

8.0
SILTY SAND; very dor1t qroy (SY Jill, moist. 4OXsU. 60% sand. troce
doy.

a
a
l

co
co
"N
a
:::E....
Ul
<{

9P

ml

SIn

~·~t C£IoCENT 0.5

I
-SI-L-TY-GR--A-VE-L;-.---y-dor1t--qr-o-y-(-5-YR-J-I-l-),-m-o-is-t.-70-X-s-~-t.-J-0-x-qr-o- .....-.-~4
troce :Ioy. serpent;"e qro..... up ~o J- loose.

....,-. ..•..

Bentonite
Chip Seol

.,,' l~ of ••

Portland ----¥.'~::::- -.-
Neet ,', ,.__•. '-

ce<nent~.~.:~.~~.::~
-,

",.:' ~..~ ~:.
~ ;. .
-.-;.~:.\ ::,

..

5' 0;0. PIle
Sch. 40
Slot Scr,"""

0.010' ---+,;-:f'"j.~

.;.:~;. ~~ ~~:
\~ 3~ "~~
_.' ::;'i: -:

6

7

3

2

0::.... w
W W J

Cl"'-W "'- :::E~ z
L.. >-

~-t- <i,

~
Ul <D

MONITORING WELLw w:::E
...J zo:: 0::"'- ABANDONMENTI "'- OW "'-.... :::t "'- ~-ll. <i Ul~

w VI ;: a:a a
...J
m

0

8

10
l-
I-

11
t-
t
I-

12

l
I
1-4
l
I
I
t-5

1-9

" --"',,,,,
•••• ~.:; :,ft••

t:2:~;:;
.•.. ~~ ,"

'>'7':;::._
~ ~..; .. :' '.
-.,... .: -:> ~

~'. .~ "~~"

." "~.4 .-:3'
..... ~.:..~:",' .~.:~.

~~·i;,~~·~·.~ ~

":: ~.~OC__k_-f':";_:'-:';,~;: ~.- ~" - ._~ ~- ,'m '''' ..., -, ... "0' .

15 -t_-t__+ __I- ..1·.c.·.~_·:_:;..=_~;:_·.:~_.-:."'·'____t~-C-I__f">"f-_~I_~_TYy._Cl_A_Y;_s_t<_on_9_b_rown__(7_._S_YR_4_1_6_)_.m_o_is_t_._"",_._y_S_O_l_t'_2_0_x_s_.~t._80_X-'-'IS""0'1
l-
t-

16
l-
I-

17
I-

DRILLER : E. Santellan

DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : 8" Hollow StelTl Auger
SAMPLING METHOD :

PROJECT: Hunters Point Shipya<d EMAC CTO-OOI Task 4
LOCATION: Hunters Point Shipyord. Bldg. 134
PROJECT NO. : 843812-04501010

~D::.:R:.:A:.:WN::.=--::::BY.:...(t--I_.:.;R:::B.,...:c',-jf.=:CH=EC:::..K..::E::0:....::.8.:...Y_+-I__I.I=R~5~;/~;2c.:4L/10::::4'---_-l'I OR AWING NO_ : 84J812-A20
OA IT I J/JO/04 I APPROVED BY I WSA S/24/04

NOTE:
Welt p(essu..e grouted

I

PAGE 1 OF I

...~ j

.....,...:~,
:: "r-- '\

S.O·

11.S·

12.75'

DATE BEGAN 121111/97

DATE fiNISHED 12/18/97
SURFACE EL.~EVL-~ _

SAMPLE OIA.~ _

NO.IR25MW22A
COORDINA TES:-'-N"- _

E.

TOTAL OEPTH Of' BORING IS 15 FEET

SANOY SILT; dark reddish brown (SYR J/2l. moist. 50X sand. S511; s~t
(race day. soft.

BORING

fiELD GEOLOGIST W. Aki)9mo RG.

CHECKED BY W. Aki,oo.,o. RG.

APPROVED BY 0 Leigh RG.• CEG

GRAVELLY SANO; 9'«nish qr01 (SC 6/1). dry. serpent;"e. sand and
qrCMll. 50X 9'0..... troce sit. loose.

W
...J
;:;:
o
0::
"'-

8.0
SILTY SAND; very dor1t qroy (SY Jill, moist. 4OXsU. 60% sand. troce
doy.

a
a
l

co
co
"N
a
:::E....
Ul
<{

9P

ml

SIn

~·~t C£IoCENT 0.5

I
-SI-L-TY-GR--A-VE-L;-.---y-dor1t--qr-o-y-(-5-YR-J-I-l-),-m-o-is-t.-70-X-s-~-t.-J-0-x-qr-o- .....-.-~4
troce :Ioy. serpent;"e qro..... up ~o J- loose.

....,-. ..•..

Bentonite
Chip Seol

.,,' l~ of ••

Portland ----¥.'~::::- -.-
Neet ,', ,.__•. '-

ce<nent~.~.:~.~~.::~
-,

",.:' ~..~ ~:.
~ ;. .
-.-;.~:.\ ::,

..

5' 0;0. PIle
Sch. 40
Slot Scr,"""

0.010' ---+,;-:f'"j.~

.;.:~;. ~~ ~~:
\~ 3~ "~~
_.' ::;'i: -:

6

7

3

2

0::.... w
W W J

Cl"'-W "'- :::E~ z
L.. >-

~-t- <i,

~
Ul <D

MONITORING WELLw w:::E
...J zo:: 0::"'- ABANDONMENTI "'- OW "'-.... :::t "'- ~-ll. <i Ul~

w VI ;: a:a a
...J
m

0

8

10
l-
I-

11
t-
t
I-

12

l
I
1-4
l
I
I
t-5

1-9

" --"',,,,,
•••• ~.:; :,ft••

t:2:~;:;
.•.. ~~ ,"

'>'7':;::._
~ ~..; .. :' '.
-.,... .: -:> ~

~'. .~ "~~"

." "~.4 .-:3'
..... ~.:..~:",' .~.:~.

~~·i;,~~·~·.~ ~

":: ~.~OC__k_-f':";_:'-:';,~;: ~.- ~" - ._~ ~- ,'m '''' ..., -, ... "0' .

15 -t_-t__+ __I- ..1·.c.·.~_·:_:;..=_~;:_·.:~_.-:."'·'____t~-C-I__f">"f-_~I_~_TYy._Cl_A_Y;_s_t<_on_9_b_rown__(7_._S_YR_4_1_6_)_.m_o_is_t_._"",_._y_S_O_l_t'_2_0_x_s_.~t._80_X-'-'IS""0'1
l-
t-

16
l-
I-

17
I-

DRILLER : E. Santellan

DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : 8" Hollow StelTl Auger
SAMPLING METHOD :

PROJECT: Hunters Point Shipya<d EMAC CTO-OOI Task 4
LOCATION: Hunters Point Shipyord. Bldg. 134
PROJECT NO. : 843812-04501010

~D::.:R:.:A:.:WN::.=--::::BY.:...(t--I_.:.;R:::B.,...:c',-jf.=:CH=EC:::..K..::E::0:....::.8.:...Y_+-I__I.I=R~5~;/~;2c.:4L/10::::4'---_-l'I OR AWING NO_ : 84J812-A20
OA IT I J/JO/04 I APPROVED BY I WSA S/24/04

NOTE:
Welt p(essu..e grouted

I

PAGE 1 OF I

...~ j

.....,...:~,
:: "r-- '\

S.O·

11.S·

12.75'

DATE BEGAN 121111/97

DATE fiNISHED 12/18/97
SURFACE EL.~EVL-~ _

SAMPLE OIA.~ _

NO.IR25MW22A
COORDINA TES:-'-N"- _

E.

TOTAL OEPTH Of' BORING IS 15 FEET

SANOY SILT; dark reddish brown (SYR J/2l. moist. 50X sand. S511; s~t
(race day. soft.

BORING

fiELD GEOLOGIST W. Aki)9mo RG.

CHECKED BY W. Aki,oo.,o. RG.

APPROVED BY 0 Leigh RG.• CEG

GRAVELLY SANO; 9'«nish qr01 (SC 6/1). dry. serpent;"e. sand and
qrCMll. 50X 9'0..... troce sit. loose.

W
...J
;:;:
o
0::
"'-

8.0
SILTY SAND; very dor1t qroy (SY Jill, moist. 4OXsU. 60% sand. troce
doy.

a
a
l

co
co
"N
a
:::E....
Ul
<{

9P

ml

SIn

~·~t C£IoCENT 0.5

I
-SI-L-TY-GR--A-VE-L;-.---y-dor1t--qr-o-y-(-5-YR-J-I-l-),-m-o-is-t.-70-X-s-~-t.-J-0-x-qr-o- .....-.-~4
troce :Ioy. serpent;"e qro..... up ~o J- loose.

....,-. ..•..

Bentonite
Chip Seol

.,,' l~ of ••

Portland ----¥.'~::::- -.-
Neet ,', ,.__•. '-

ce<nent~.~.:~.~~.::~
-,

",.:' ~..~ ~:.
~ ;. .
-.-;.~:.\ ::,

..

5' 0;0. PIle
Sch. 40
Slot Scr,"""

0.010' ---+,;-:f'"j.~

.;.:~;. ~~ ~~:
\~ 3~ "~~
_.' ::;'i: -:

6

7

3

2

0::.... w
W W J

Cl"'-W "'- :::E~ z
L.. >-

~-t- <i,

~
Ul <D

MONITORING WELLw w:::E
...J zo:: 0::"'- ABANDONMENTI "'- OW "'-.... :::t "'- ~-ll. <i Ul~

w VI ;: a:a a
...J
m

0

8

10
l-
I-

11
t-
t
I-

12

l
I
1-4
l
I
I
t-5

1-9

" --"',,,,,
•••• ~.:; :,ft••

t:2:~;:;
.•.. ~~ ,"

'>'7':;::._
~ ~..; .. :' '.
-.,... .: -:> ~

~'. .~ "~~"

." "~.4 .-:3'
..... ~.:..~:",' .~.:~.

~~·i;,~~·~·.~ ~

":: ~.~OC__k_-f':";_:'-:';,~;: ~.- ~" - ._~ ~- ,'m '''' ..., -, ... "0' .

15 -t_-t__+ __I- ..1·.c.·.~_·:_:;..=_~;:_·.:~_.-:."'·'____t~-C-I__f">"f-_~I_~_TYy._Cl_A_Y;_s_t<_on_9_b_rown__(7_._S_YR_4_1_6_)_.m_o_is_t_._"",_._y_S_O_l_t'_2_0_x_s_.~t._80_X-'-'IS""0'1
l-
t-

16
l-
I-

17
I-

DRILLER : E. Santellan

DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : 8" Hollow StelTl Auger
SAMPLING METHOD :

PROJECT: Hunters Point Shipya<d EMAC CTO-OOI Task 4
LOCATION: Hunters Point Shipyord. Bldg. 134
PROJECT NO. : 843812-04501010

~D::.:R:.:A:.:WN::.=--::::BY.:...(t--I_.:.;R:::B.,...:c',-jf.=:CH=EC:::..K..::E::0:....::.8.:...Y_+-I__I.I=R~5~;/~;2c.:4L/10::::4'---_-l'I OR AWING NO_ : 84J812-A20
OA IT I J/JO/04 I APPROVED BY I WSA S/24/04

NOTE:
Welt p(essu..e grouted

I

PAGE 1 OF I



~ C<OUf\dwate< encountered at 6.4',

'...
'\. j

.-'

- ," ""\
__..J

0.5

5.5"

11.0'

PAGE 1 OF 2

6
-Stiaw·

0.0. TE BEGAN ,,6'.L/.>.!8'J.,/.il9.;,:4 _

0.0. TE fiNISHED .!l6~/.Q8~1:29~4 _

SURfACE ELE~v~7~.6~9~ __
SAMPLE OIA. _

NO.IR25MW15Al
COOROINATES:-'.N"'. _

E.

st<ong brown (7.5m 4/6). loose. mo;st. 60lt medium sand.

rete; red stOff\ng.

BORING

s.-.NOY LEAN UAY l\o1lll GRAVEL: daf1< reddish g<ay (5YR 4/2). sort. mol$!.
sox day. JO% very rone sand. 20lt rone to Coo<se cyavel. fill.

S.-.NOY· LEAN QAY; block (5YR 2.5/1). soil. moist to wet. 60lt day. J5X
_1 rone sand. 5lt sticl<s. grovel. roll.

fIELD GEOLOGIST W. Akiyama R.C.
CHECKED BY W. Akivoma R.C.

APPROVED BY O. leiah R C. CEG

TOTAL DEPTH ~2~1~5~' ___

a
o
I

«l W
«l --'
'" t;:N 0
a oc

a.

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
15'. TRlUliEO
CEUENT CROUT
TO SURf"ACE

Bentonite Chips
Seal
(15.0·-2IS)

oc
t- W
W w --' DQ.W Q.

::;~ Z
L.. >-

~-t- «,
Ul <D

~ W w::.
--' zo::: ",Q.

I Q. QUI, Q.

t- ::. a. g-Il. « (/'1-<"

w VI '" a:a 0
--'
Q)

0

DRILLER : L Sari tellon

DRILUNG CO. : Gregg Drilling de Testing
DRILLING METHOD : Marl MST and 8" Hollow Stem Auger

. SAMPLING METHOD :

PROJECT: Hunters Point Shipyord EMAC CTO-OOl Task 4
. LOCATION : Hunters Point Shipyard, Bldg. 134
'PROJECT NO. : 843812-04501010

~D:::R:.::A:.:W:.::N:....:::B":'Y+-_==_t-===-:':::::"'=--1__=U:.:R-,5~/~2::..4:.</:::O__4__-l DRAWING NO. : 84-'8t2-A9
DATE WSA 5/24/04

2

3

4

5

3 91.6
6

5

7

.8

'. '9

I
J

10

11

12

13

14

15

'16

17

~ C<OUf\dwate< encountered at 6.4',

'...
'\. j

.-'

- ," ""\
__..J

0.5

5.5"

11.0'

PAGE 1 OF 2

6
-Stiaw·

0.0. TE BEGAN ,,6'.L/.>.!8'J.,/.il9.;,:4 _

0.0. TE fiNISHED .!l6~/.Q8~1:29~4 _

SURfACE ELE~v~7~.6~9~ __
SAMPLE OIA. _

NO.IR25MW15Al
COOROINATES:-'.N"'. _

E.

st<ong brown (7.5m 4/6). loose. mo;st. 60lt medium sand.

rete; red stOff\ng.

BORING

s.-.NOY LEAN UAY l\o1lll GRAVEL: daf1< reddish g<ay (5YR 4/2). sort. mol$!.
sox day. JO% very rone sand. 20lt rone to Coo<se cyavel. fill.

S.-.NOY· LEAN QAY; block (5YR 2.5/1). soil. moist to wet. 60lt day. J5X
_1 rone sand. 5lt sticl<s. grovel. roll.

fIELD GEOLOGIST W. Akiyama R.C.
CHECKED BY W. Akivoma R.C.

APPROVED BY O. leiah R C. CEG

TOTAL DEPTH ~2~1~5~' ___

a
o
I

«l W
«l --'
'" t;:N 0
a oc

a.

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
15'. TRlUliEO
CEUENT CROUT
TO SURf"ACE

Bentonite Chips
Seal
(15.0·-2IS)

oc
t- W
W w --' DQ.W Q.

::;~ Z
L.. >-

~-t- «,
Ul <D

~ W w::.
--' zo::: ",Q.

I Q. QUI, Q.

t- ::. a. g-Il. « (/'1-<"

w VI '" a:a 0
--'
Q)

0

DRILLER : L Sari tellon

DRILUNG CO. : Gregg Drilling de Testing
DRILLING METHOD : Marl MST and 8" Hollow Stem Auger

. SAMPLING METHOD :

PROJECT: Hunters Point Shipyord EMAC CTO-OOl Task 4
. LOCATION : Hunters Point Shipyard, Bldg. 134
'PROJECT NO. : 843812-04501010

~D:::R:.::A:.:W:.::N:....:::B":'Y+-_==_t-===-:':::::"'=--1__=U:.:R-,5~/~2::..4:.</:::O__4__-l DRAWING NO. : 84-'8t2-A9
DATE WSA 5/24/04

2

3

4

5

3 91.6
6

5

7

.8

'. '9

I
J

10

11

12

13

14

15

'16

17

~ C<OUf\dwate< encountered at 6.4',

'...
'\. j

.-'

- ," ""\
__..J

0.5

5.5"

11.0'

PAGE 1 OF 2

6
-Stiaw·

0.0. TE BEGAN ,,6'.L/.>.!8'J.,/.il9.;,:4 _

0.0. TE fiNISHED .!l6~/.Q8~1:29~4 _

SURfACE ELE~v~7~.6~9~ __
SAMPLE OIA. _

NO.IR25MW15Al
COOROINATES:-'.N"'. _

E.

st<ong brown (7.5m 4/6). loose. mo;st. 60lt medium sand.

rete; red stOff\ng.

BORING

s.-.NOY LEAN UAY l\o1lll GRAVEL: daf1< reddish g<ay (5YR 4/2). sort. mol$!.
sox day. JO% very rone sand. 20lt rone to Coo<se cyavel. fill.

S.-.NOY· LEAN QAY; block (5YR 2.5/1). soil. moist to wet. 60lt day. J5X
_1 rone sand. 5lt sticl<s. grovel. roll.

fIELD GEOLOGIST W. Akiyama R.C.
CHECKED BY W. Akivoma R.C.

APPROVED BY O. leiah R C. CEG

TOTAL DEPTH ~2~1~5~' ___

a
o
I

«l W
«l --'
'" t;:N 0
a oc

a.

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
15'. TRlUliEO
CEUENT CROUT
TO SURf"ACE

Bentonite Chips
Seal
(15.0·-2IS)

oc
t- W
W w --' DQ.W Q.

::;~ Z
L.. >-

~-t- «,
Ul <D

~ W w::.
--' zo::: ",Q.

I Q. QUI, Q.

t- ::. a. g-Il. « (/'1-<"

w VI '" a:a 0
--'
Q)

0

DRILLER : L Sari tellon

DRILUNG CO. : Gregg Drilling de Testing
DRILLING METHOD : Marl MST and 8" Hollow Stem Auger

. SAMPLING METHOD :

PROJECT: Hunters Point Shipyord EMAC CTO-OOl Task 4
. LOCATION : Hunters Point Shipyard, Bldg. 134
'PROJECT NO. : 843812-04501010

~D:::R:.::A:.:W:.::N:....:::B":'Y+-_==_t-===-:':::::"'=--1__=U:.:R-,5~/~2::..4:.</:::O__4__-l DRAWING NO. : 84-'8t2-A9
DATE WSA 5/24/04

2

3

4

5

3 91.6
6

5

7

.8

'. '9

I
J

10

11

12

13

14

15

'16

17

~ C<OUf\dwate< encountered at 6.4',

'...
'\. j

.-'

- ," ""\
__..J

0.5

5.5"

11.0'

PAGE 1 OF 2

6
-Stiaw·

0.0. TE BEGAN ,,6'.L/.>.!8'J.,/.il9.;,:4 _

0.0. TE fiNISHED .!l6~/.Q8~1:29~4 _

SURfACE ELE~v~7~.6~9~ __
SAMPLE OIA. _

NO.IR25MW15Al
COOROINATES:-'.N"'. _

E.

st<ong brown (7.5m 4/6). loose. mo;st. 60lt medium sand.

rete; red stOff\ng.

BORING

s.-.NOY LEAN UAY l\o1lll GRAVEL: daf1< reddish g<ay (5YR 4/2). sort. mol$!.
sox day. JO% very rone sand. 20lt rone to Coo<se cyavel. fill.

S.-.NOY· LEAN QAY; block (5YR 2.5/1). soil. moist to wet. 60lt day. J5X
_1 rone sand. 5lt sticl<s. grovel. roll.

fIELD GEOLOGIST W. Akiyama R.C.
CHECKED BY W. Akivoma R.C.

APPROVED BY O. leiah R C. CEG

TOTAL DEPTH ~2~1~5~' ___

a
o
I

«l W
«l --'
'" t;:N 0
a oc

a.

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
15'. TRlUliEO
CEUENT CROUT
TO SURf"ACE

Bentonite Chips
Seal
(15.0·-2IS)

oc
t- W
W w --' DQ.W Q.

::;~ Z
L.. >-

~-t- «,
Ul <D

~ W w::.
--' zo::: ",Q.

I Q. QUI, Q.

t- ::. a. g-Il. « (/'1-<"

w VI '" a:a 0
--'
Q)

0

DRILLER : L Sari tellon

DRILUNG CO. : Gregg Drilling de Testing
DRILLING METHOD : Marl MST and 8" Hollow Stem Auger

. SAMPLING METHOD :

PROJECT: Hunters Point Shipyord EMAC CTO-OOl Task 4
. LOCATION : Hunters Point Shipyard, Bldg. 134
'PROJECT NO. : 843812-04501010

~D:::R:.::A:.:W:.::N:....:::B":'Y+-_==_t-===-:':::::"'=--1__=U:.:R-,5~/~2::..4:.</:::O__4__-l DRAWING NO. : 84-'8t2-A9
DATE WSA 5/24/04

2

3

4

5

3 91.6
6

5

7

.8

'. '9

I
J

10

11

12

13

14

15

'16

17

~ C<OUf\dwate< encountered at 6.4',

'...
'\. j

.-'

- ," ""\
__..J

0.5

5.5"

11.0'

PAGE 1 OF 2

6
-Stiaw·

0.0. TE BEGAN ,,6'.L/.>.!8'J.,/.il9.;,:4 _

0.0. TE fiNISHED .!l6~/.Q8~1:29~4 _

SURfACE ELE~v~7~.6~9~ __
SAMPLE OIA. _

NO.IR25MW15Al
COOROINATES:-'.N"'. _

E.

st<ong brown (7.5m 4/6). loose. mo;st. 60lt medium sand.

rete; red stOff\ng.

BORING

s.-.NOY LEAN UAY l\o1lll GRAVEL: daf1< reddish g<ay (5YR 4/2). sort. mol$!.
sox day. JO% very rone sand. 20lt rone to Coo<se cyavel. fill.

S.-.NOY· LEAN QAY; block (5YR 2.5/1). soil. moist to wet. 60lt day. J5X
_1 rone sand. 5lt sticl<s. grovel. roll.

fIELD GEOLOGIST W. Akiyama R.C.
CHECKED BY W. Akivoma R.C.

APPROVED BY O. leiah R C. CEG

TOTAL DEPTH ~2~1~5~' ___

a
o
I

«l W
«l --'
'" t;:N 0
a oc

a.

MONITORING WELL
ABANOONMENT

ORIU£O OUT TO
15'. TRlUliEO
CEUENT CROUT
TO SURf"ACE

Bentonite Chips
Seal
(15.0·-2IS)

oc
t- W
W w --' DQ.W Q.

::;~ Z
L.. >-

~-t- «,
Ul <D

~ W w::.
--' zo::: ",Q.

I Q. QUI, Q.

t- ::. a. g-Il. « (/'1-<"

w VI '" a:a 0
--'
Q)

0

DRILLER : L Sari tellon

DRILUNG CO. : Gregg Drilling de Testing
DRILLING METHOD : Marl MST and 8" Hollow Stem Auger

. SAMPLING METHOD :

PROJECT: Hunters Point Shipyord EMAC CTO-OOl Task 4
. LOCATION : Hunters Point Shipyard, Bldg. 134
'PROJECT NO. : 843812-04501010

~D:::R:.::A:.:W:.::N:....:::B":'Y+-_==_t-===-:':::::"'=--1__=U:.:R-,5~/~2::..4:.</:::O__4__-l DRAWING NO. : 84-'8t2-A9
DATE WSA 5/24/04

2

3

4

5

3 91.6
6

5

7

.8

'. '9

I
J

10

11

12

13

14

15

'16

17



::::<
1-'
UI
...:.

11.0

DATE BEGAN ~6~/~8~19~4~ ___
DATE FINISHED .,6:L/...8!L1...9",4 _

SURfACE EL~EV~._7~.~6~9 ___

SAMPLE DIA.. ___

NO.IR25MW15Al
COOROINA TES:-'::N"-. _

L

aottom of bo<if"~ 01 21.5 ft. BO<;"9 bockr.ued with benlonite chOps to IS
feet.

BORING

fiELD GEOLOGIST W. Akiyamo RC
CHECKED BY W Akiyamo. RC

APPROVED BY 0 Leigh RC. CEG

Te)TAL DEPTH ~2...,1...5"-· ___

CLAYEY SANO; do<Icq<eenish qroy (SC 4{1). meG""" dense, wet. 70%
meG..m: sand. 25% fol cloy. 5%· shell f<09menls, Una.f1e<enl.,led Uppe<
.~: de9osl.ls.

a
a
I

<Xl W
<Xl -'.,. ;;:
N 0
a no

n.

Benlonile Chips
Seal
(15.0'- 21.5')

0:
w
-'n.
~;-'
V> <D

zo:
ali!
V>~

~
o
-'m

w

~
I-

W
-'n.
:::l;
«
<Il

19

18

21

I
W
W.....
~

1:
l
n.
w
a

22

20

;

2.3

24

25

26

"
i

\. ~: 27
/

/

28

29

30

.31

32

33

34

35 .J..,.-L--L--..IL-- -L-..IL-...L.-.;..;.. ---.:~....;.;...c _,.._---------'---_j

\,
I

;

DRILLER : E. Sa'ntellan

DRILLING CO. : Gregg Drilling & Testing
ORILLING METHOD ; Marl MST and 8" Hollow Stem Auger
SAMPLING METHOD :

PROJECT :,Hunters Point Shipyard EMAC CTO-OOI Task 4
LOCATION : H.unters Point Shipyard, Bldg. 1.34
PROJECT NO..; 84.3812-04501010

PAGE 2 OF 2

FD:.:R.:..:.A.:..:.WN::.:....::::8.:..Yt-:.~=~'-.:4F==:...::::.:.._+_-...:U=R.:....:5:!./2::.4:,,/O~·:..:4~_-1 DRAWING NO, : 84.}ll12-A9
DATE WSA 5/24{04

::::<
1-'
UI
...:.

11.0

DATE BEGAN ~6~/~8~19~4~ ___
DATE FINISHED .,6:L/...8!L1...9",4 _

SURfACE EL~EV~._7~.~6~9 ___

SAMPLE DIA.. ___

NO.IR25MW15Al
COOROINA TES:-'::N"-. _

L

aottom of bo<if"~ 01 21.5 ft. BO<;"9 bockr.ued with benlonite chOps to IS
feet.

BORING

fiELD GEOLOGIST W. Akiyamo RC
CHECKED BY W Akiyamo. RC

APPROVED BY 0 Leigh RC. CEG

Te)TAL DEPTH ~2...,1...5"-· ___

CLAYEY SANO; do<Icq<eenish qroy (SC 4{1). meG""" dense, wet. 70%
meG..m: sand. 25% fol cloy. 5%· shell f<09menls, Una.f1e<enl.,led Uppe<
.~: de9osl.ls.

a
a
I

<Xl W
<Xl -'.,. ;;:
N 0
a no

n.

Benlonile Chips
Seal
(15.0'- 21.5')

0:
w
-'n.
~;-'
V> <D

zo:
ali!
V>~

~
o
-'m

w

~
I-

W
-'n.
:::l;
«
<Il

19

18

21

I
W
W.....
~

1:
l
n.
w
a

22

20

;

2.3

24

25

26

"
i

\. ~: 27
/

/

28

29

30

.31

32

33

34

35 .J..,.-L--L--..IL-- -L-..IL-...L.-.;..;.. ---.:~....;.;...c _,.._---------'---_j

\,
I

;

DRILLER : E. Sa'ntellan

DRILLING CO. : Gregg Drilling & Testing
ORILLING METHOD ; Marl MST and 8" Hollow Stem Auger
SAMPLING METHOD :

PROJECT :,Hunters Point Shipyard EMAC CTO-OOI Task 4
LOCATION : H.unters Point Shipyard, Bldg. 1.34
PROJECT NO..; 84.3812-04501010

PAGE 2 OF 2

FD:.:R.:..:.A.:..:.WN::.:....::::8.:..Yt-:.~=~'-.:4F==:...::::.:.._+_-...:U=R.:....:5:!./2::.4:,,/O~·:..:4~_-1 DRAWING NO, : 84.}ll12-A9
DATE WSA 5/24{04

::::<
1-'
UI
...:.

11.0

DATE BEGAN ~6~/~8~19~4~ ___
DATE FINISHED .,6:L/...8!L1...9",4 _

SURfACE EL~EV~._7~.~6~9 ___

SAMPLE DIA.. ___

NO.IR25MW15Al
COOROINA TES:-'::N"-. _

L

aottom of bo<if"~ 01 21.5 ft. BO<;"9 bockr.ued with benlonite chOps to IS
feet.

BORING

fiELD GEOLOGIST W. Akiyamo RC
CHECKED BY W Akiyamo. RC

APPROVED BY 0 Leigh RC. CEG

Te)TAL DEPTH ~2...,1...5"-· ___

CLAYEY SANO; do<Icq<eenish qroy (SC 4{1). meG""" dense, wet. 70%
meG..m: sand. 25% fol cloy. 5%· shell f<09menls, Una.f1e<enl.,led Uppe<
.~: de9osl.ls.

a
a
I

<Xl W
<Xl -'.,. ;;:
N 0
a no

n.

Benlonile Chips
Seal
(15.0'- 21.5')

0:
w
-'n.
~;-'
V> <D

zo:
ali!
V>~

~
o
-'m

w

~
I-

W
-'n.
:::l;
«
<Il

19

18

21

I
W
W.....
~

1:
l
n.
w
a

22

20

;

2.3

24

25

26

"
i

\. ~: 27
/

/

28

29

30

.31

32

33

34

35 .J..,.-L--L--..IL-- -L-..IL-...L.-.;..;.. ---.:~....;.;...c _,.._---------'---_j

\,
I

;

DRILLER : E. Sa'ntellan

DRILLING CO. : Gregg Drilling & Testing
ORILLING METHOD ; Marl MST and 8" Hollow Stem Auger
SAMPLING METHOD :

PROJECT :,Hunters Point Shipyard EMAC CTO-OOI Task 4
LOCATION : H.unters Point Shipyard, Bldg. 1.34
PROJECT NO..; 84.3812-04501010

PAGE 2 OF 2

FD:.:R.:..:.A.:..:.WN::.:....::::8.:..Yt-:.~=~'-.:4F==:...::::.:.._+_-...:U=R.:....:5:!./2::.4:,,/O~·:..:4~_-1 DRAWING NO, : 84.}ll12-A9
DATE WSA 5/24{04

::::<
1-'
UI
...:.

11.0

DATE BEGAN ~6~/~8~19~4~ ___
DATE FINISHED .,6:L/...8!L1...9",4 _

SURfACE EL~EV~._7~.~6~9 ___

SAMPLE DIA.. ___

NO.IR25MW15Al
COOROINA TES:-'::N"-. _

L

aottom of bo<if"~ 01 21.5 ft. BO<;"9 bockr.ued with benlonite chOps to IS
feet.

BORING

fiELD GEOLOGIST W. Akiyamo RC
CHECKED BY W Akiyamo. RC

APPROVED BY 0 Leigh RC. CEG

Te)TAL DEPTH ~2...,1...5"-· ___

CLAYEY SANO; do<Icq<eenish qroy (SC 4{1). meG""" dense, wet. 70%
meG..m: sand. 25% fol cloy. 5%· shell f<09menls, Una.f1e<enl.,led Uppe<
.~: de9osl.ls.

a
a
I

<Xl W
<Xl -'.,. ;;:
N 0
a no

n.

Benlonile Chips
Seal
(15.0'- 21.5')

0:
w
-'n.
~;-'
V> <D

zo:
ali!
V>~

~
o
-'m

w

~
I-

W
-'n.
:::l;
«
<Il

19

18

21

I
W
W.....
~

1:
l
n.
w
a

22

20

;

2.3

24

25

26

"
i

\. ~: 27
/

/

28

29

30

.31

32

33

34

35 .J..,.-L--L--..IL-- -L-..IL-...L.-.;..;.. ---.:~....;.;...c _,.._---------'---_j

\,
I

;

DRILLER : E. Sa'ntellan

DRILLING CO. : Gregg Drilling & Testing
ORILLING METHOD ; Marl MST and 8" Hollow Stem Auger
SAMPLING METHOD :

PROJECT :,Hunters Point Shipyard EMAC CTO-OOI Task 4
LOCATION : H.unters Point Shipyard, Bldg. 1.34
PROJECT NO..; 84.3812-04501010

PAGE 2 OF 2

FD:.:R.:..:.A.:..:.WN::.:....::::8.:..Yt-:.~=~'-.:4F==:...::::.:.._+_-...:U=R.:....:5:!./2::.4:,,/O~·:..:4~_-1 DRAWING NO, : 84.}ll12-A9
DATE WSA 5/24{04

::::<
1-'
UI
...:.

11.0

DATE BEGAN ~6~/~8~19~4~ ___
DATE FINISHED .,6:L/...8!L1...9",4 _

SURfACE EL~EV~._7~.~6~9 ___

SAMPLE DIA.. ___

NO.IR25MW15Al
COOROINA TES:-'::N"-. _

L

aottom of bo<if"~ 01 21.5 ft. BO<;"9 bockr.ued with benlonite chOps to IS
feet.

BORING

fiELD GEOLOGIST W. Akiyamo RC
CHECKED BY W Akiyamo. RC

APPROVED BY 0 Leigh RC. CEG

Te)TAL DEPTH ~2...,1...5"-· ___

CLAYEY SANO; do<Icq<eenish qroy (SC 4{1). meG""" dense, wet. 70%
meG..m: sand. 25% fol cloy. 5%· shell f<09menls, Una.f1e<enl.,led Uppe<
.~: de9osl.ls.

a
a
I

<Xl W
<Xl -'.,. ;;:
N 0
a no

n.

Benlonile Chips
Seal
(15.0'- 21.5')

0:
w
-'n.
~;-'
V> <D

zo:
ali!
V>~

~
o
-'m

w

~
I-

W
-'n.
:::l;
«
<Il

19

18

21

I
W
W.....
~

1:
l
n.
w
a

22

20

;

2.3

24

25

26

"
i

\. ~: 27
/

/

28

29

30

.31

32

33

34

35 .J..,.-L--L--..IL-- -L-..IL-...L.-.;..;.. ---.:~....;.;...c _,.._---------'---_j

\,
I

;

DRILLER : E. Sa'ntellan

DRILLING CO. : Gregg Drilling & Testing
ORILLING METHOD ; Marl MST and 8" Hollow Stem Auger
SAMPLING METHOD :

PROJECT :,Hunters Point Shipyard EMAC CTO-OOI Task 4
LOCATION : H.unters Point Shipyard, Bldg. 1.34
PROJECT NO..; 84.3812-04501010

PAGE 2 OF 2

FD:.:R.:..:.A.:..:.WN::.:....::::8.:..Yt-:.~=~'-.:4F==:...::::.:.._+_-...:U=R.:....:5:!./2::.4:,,/O~·:..:4~_-1 DRAWING NO, : 84.}ll12-A9
DATE WSA 5/24{04



19.0'

15.0'

OA TE BEGAN ..5"-'/2....3"'/'-"9"'4'--__
OA TE FINISHED ,.6~/""8~/-"-9""4 _
SURFACE EL~EVL.~7~.1~7 _
SAMPLE DIA .. _

NO.IR25MW15A2
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E.

SERPENTINITE BEDROCK; olive (5Y 5/6). intensely koctu,ed. low h«dnen,
mod~ately weoth~ed.

CLAYEY SAND; l'gIll oli"" b,O""" (2.5y 5/4), loose, wet. 65X med'..m
s~d. JOX kon doy. 5% iron oxide nodules. Undifferentiated Sedimentory
deposits.

c,ete OS

CLAYEY SANO 'MTH GRAVEL; dO'k bro..... (7.5YR .l/2), loose, moist. 45:1::
me<fIUM sond. 40% leon cloy.. 15% flt\e to coorse qrovet. C41.

5.0'

.1.1.0'
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25.0'

.l1.5'
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SANOY LEAN ClAY; _y doric 9"0y;sh b,own (10YR .l/2). soft. wet. 60:1::
cloy, 40X C.,e sand, fill•

SANDY LEAN ClAY 'MTH GRAVEL; )dlowish brown (10YR 5/4), sofl. weI.
45ll; day, 40X med'..m sand, 15ll; Cone C)"ovet. rdl. .
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65ll; day. 20ll; rone gi'oYei. 15X Cne sand, fill

CLAYEY SAND; _y dari< 9"0y (5Y .1/1). loose, weI. 55:1:: _y C...e sond.
45l1; fat cloy, rdt.

F'ee p'oduct obs~ ot 14 ft.
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6.0'

7.0'

1.2S'

NO.IR25MW903

moist.

(SY 4/3) olive. moist, slightly plastic 70% day 2S% sand 5

Norecov«y from 1.5' to 3.0'
SANOY CRA\U; dry.

CRA\IEL to I· loos<>.
No recov«y from 4.0' to 6;0'

29.0

31.0'
TOTAl DEPTH Of BORINC IS 31.0 flIT

At 12.0': pieces of urpentlnlte up to 2.0·, moist.

SANDY ClAY; (SY 4/2). wet, .JO% sand 70% day, low plasticity.

SANOY SILTY QAY; (5Y 3/2). wet dark olive gray (SY 3/2). wet, 5% shell
fragments, 5SX day 20% sand 20% silt, sand grain size fine.

fIELD GEOLOGIST M. Brown/S.
CHECKED BY "t.l"..--'B"'r"'o"'w"'n'--- _
APPROVED BY W. Aki)!lmo
TOTAL DEPTH 31 ft.

BORING

SANOY GRAVElLY QAY; (5Y 4/3). moist, 20X gravd 20X sand 60X day,
gravel to 1.0·. serpentinite fragments up to 1.0·.
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DRILLER : M. Flynn
DRILLING CO. : Precision Sampling
DRILLING METHOD : Direct Push (Boring);
SAMPLING METHOD : Envirocore Sampler
PROJECT: Hunters Point
LOCATION·· : Hunters Point Shipyard
PROJECT NO. : 843812-04501010
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DATE WSA5/24/04

6.0'

7.0'

1.2S'

NO.IR25MW903

moist.

(SY 4/3) olive. moist, slightly plastic 70% day 2S% sand 5

Norecov«y from 1.5' to 3.0'
SANOY CRA\U; dry.

CRA\IEL to I· loos<>.
No recov«y from 4.0' to 6;0'

29.0

31.0'
TOTAl DEPTH Of BORINC IS 31.0 flIT

At 12.0': pieces of urpentlnlte up to 2.0·, moist.

SANDY ClAY; (SY 4/2). wet, .JO% sand 70% day, low plasticity.

SANOY SILTY QAY; (5Y 3/2). wet dark olive gray (SY 3/2). wet, 5% shell
fragments, 5SX day 20% sand 20% silt, sand grain size fine.

fIELD GEOLOGIST M. Brown/S.
CHECKED BY "t.l"..--'B"'r"'o"'w"'n'--- _
APPROVED BY W. Aki)!lmo
TOTAL DEPTH 31 ft.

BORING

SANOY GRAVElLY QAY; (5Y 4/3). moist, 20X gravd 20X sand 60X day,
gravel to 1.0·. serpentinite fragments up to 1.0·.
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21.5'

27.5'

14.5'

24.5'

NO.IR25MW905 .
COORDINATES: N. 453071.1

L 1461226.1

DATE BEGAN 11130/00

DATE FINISHED 11/30/00

SURfACE ELEV. .,8"'.0"- _

TOC ELEV. _--17~7~ _

6" recoYerY 1 to 4

At 24.5': Begin CLAYEY SAND; olive brown 2.SY 5/4), dense, stiff, mol.t.

5.5'

At 21.5': Begin SILTY ClAY SAND; dart< blue gray SB 4/1), 15% shell
fragments. wet. compact.

At 27.5: Begin SANOY CLAY;
slightly moist, slightly plastic.

At 19.5': Begin SANOY ClAY; dart< blue gray (58 4/1). with 20X shell
fragments. wet. soft, slightly plastic.

31.0

As above; grawlly lOX to 17.5'

a..A'rEY SANOY GRAIIE~ olive brown, slightly moist. compact. F1LL.

No recovery r to 8.5'

No recavery 13' to 14.5'

SANOY' a.AY; olive (5Y 4/3), 30X YerY fine to fine sand. non plastic,
maist, dart< gray mottling. form.

SANOY a.AY; Olive brown, soft to firm, very molst. moderately plastic.

No recoYerY 4' to 5.5'

SILTY Q.AY with SX very fine SANa; olive SY 4 3), firm to stiff, slightly
moist, non plastic.

No rec0YerY la' to 10.5'

a..AYEY SAND with 2SX blue SERPENTINITE chunks up to 0.75" diameter,
dart< blue-gray (58 4/1)" moist. compact. 15.5'
SANOY a.AY; alive brown 2.5Y 5 4, stiff, moist. nan plastic.

BORING

fIELD GEOLOGIST "'Mh--J8""r"'0!.!w!.lnL- _
CHECKED BY "'Mh.-J6""r"'0!.!w!.lnL- _

APPROVED BY W. AkiY!lffia
TOTAL DEPTH 31 It.

,SILTY a..AY; very dart< gray (10YR 3/1), stiff, slightly moist.
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DRILLER: E. Santellan
DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD : Marl MST (Rhino) Hollow Stem Auger
SAMPLING METHOD :
PROJECT: Hunters Point Shipyard CTO-OOl Task 4
LOCATION' : Hunters Point Shipyard, Bldg. 134
PROJECT NO., : 843812-04501010
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stem auq.,.. bo<ing (fa< well installation) .....e both «.Ued cit this Iocotioo.
The so;( ba<inq .as d<iled rorst, followed by o""'d<i~ with aug...-. to install
the .eII. The soi bo<ing and .ell .""e not necesso<iy completed to the
some depth.

17 So;( description from a<iqK\ol field loqs wos <e.nsed 0< ca«ecled to eanfa<m
to .A5TI.C 02468-00 Standard Proctice fa< Description and Identification of
Soas.
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This intet'YOI wO$ not loqqcd OO(in9 well instofloUon.

POORLY CRAOE:O GRAvEL with SANO; o/0vel to 2" diomet.,.. from
3.5'-4', «y. loose. FllL

sc
fat

" ...
t- ···''':rt-~a.::-A::-YE=Y::--:SAN=:::O,--w.".t::-h-CR=A::-vE=~-.~25;-:X=-C..,.to-y-.-:2;::S'"'X=-o/-o-v-el-:-::t-o-O"'.<S....-d7-;.,.om=e"""t.,..=.__,-,8,"

mois~ loose. bc"own. fn...L

1~r;f;~ No <eca-y 4·-~2·.

gt SANOY It.AN UAY; ~... ,U\e sand. moist. solt. FILL
roll . 5.5
s<n ""'Sl""'"IL...y··,..,SANQmJ'''";-.-e'''t...-c::-''''''m::-lpOC=''"t.---::d'''ori<=-=o/::-e:':y:-::"..'''t"''h-sh="",,=-op=p:":_=onc===e:-,'":st'"'9/1=t;----"'-'9
~ chemical pdo<. fILL Refusal at 6'-c<ocked «ill <ad eosin<) at top.

TOTAl OE:PTH OF OIRECT PUSH BORING tS 6 ffET

MONITORING WELL
ABANDONMENT

t- o::
'-'w w

W lD >- Z... :::;; a:> 0::
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?: z ~~ w:::;;
w o~ a: 0.

I u 0.
-' w ci-t- 0.

0. :::;; 0::
W « a:

j 0 Ul
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TOTAL OEPTH OF BORING IS 11 rEET

16

Direct push soa ba<inq (Ia< soi somplinq and litholoq'c 'oqqinq) and hollow
stem auq.,.. bo<ing (fa< well installation) .....e both «.Ued cit this Iocotioo.
The so;( ba<inq .as d<iled rorst, followed by o""'d<i~ with aug...-. to install
the .eII. The soi bo<ing and .ell .""e not necesso<iy completed to the
some depth.

17 So;( description from a<iqK\ol field loqs wos <e.nsed 0< ca«ecled to eanfa<m
to .A5TI.C 02468-00 Standard Proctice fa< Description and Identification of
Soas.
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DRILLING CO. : Gregg Drilling & Testing
DRILLING METHOD': Marl MST (Rhino) 8" Hollow Stern Auger~

SAMPLING METHOD :

PROJECT: Hunters Point Shipyard, [MAC CTO-OOl Task 4
LOCATION: Hunters Point Shipyard. Bldg. 134
PROJECT NO. : 843812-04501010
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COORDINA TES: N. 453082.82

Eo 1461223.84

DATE BEGAN 10 12 00·
DATE fiNISHED 1O~12~00

SURFACE ElE~V~._7~.~5~5~ ___

Y with SAND; rlffil, a ~ay-~awn, dry,

TOTAl DEPTH or BORING IS 11.5 FEET

TOTAl DEPTH or DIRECT PUSH BORING IS 6 fEET

This Interval wa. not Joqqed during well installation.

SANOY lEAN a..AV; r...m, moist, slight chemical 00«, FllL

No ~eeo_yO.8·-1.0·.

a..A'rEY SAND with GRAVEl; light ye1low-b~own, slightly compact. dry, 20';
clay,.20::C ~avel to 0.25· dlomet~, FllL

BORING

PlyWood fragment. 5.5' to 6',

flElO GEOlOGIST W. Akiyama. R.G.
CHECKED BY W. Akiyama. R.G.

APPROVED BY O. Leigh. RG.• CfG

MONITORING WEll
ABANOONMENT

DRIU.ID OUT TO
la', BACI<FlU£D
~TH CEMENT
GROUT

BentonIte
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W a. >- z... >- Cit- o::
?; ~i{'
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w w::>
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I a. a.
t-- ::> w ~-a. « 0::
w 1Il n:0

0

Direct push soR b«lng (fIX sO« sampling and lithologic logging) and hollow
.t= auger bo<lng (fIX well Installation) w~e both drilled at this location.
The soa b«lng· wa. drilled first. follawed by o_d~iIIing with aug~ tao in.toll
.the well The son borlng and well were not necessarily completed to the
sdme depth.

$on description from original field log. was re,,;sed 0< corrected ta conform
to ASll.I 02488-00 Standard Practice f« Descrlptlcin and Identification of
$qUo.
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Shaw Environmental and Infrastructure Inc.

4005 PorI Chicago Hwy

I
Analyses Requested

Concord, CA 94520 Project Number: 102569 Ol on ~ c ;-
Project Name J Location: Hunters Pt eTO 004

::: ;! !:. "1
~ ~

'" iii u
Purchase Order #: a:: iIi c :S ...J

" c ';;j ~
Project Manager Bill Schaal c ~ !e- o><

" e < e- "tr"lme & pAone J)
Shipment Date; -.2..\ 2.~ \ D Y .<: on '" ';;ja; U e- N c C

oj " N " ~
g> 0

C " ::: ., ';;j ", "': '0.
Send Report To: Suman Sharma Waybill Number; iIi '" :E N C a; !i c on 0

.<: .:!
., ., .: ;; etc a; u <! ;l; eli "Phone/Fax Number; 925-288-2332 Lab Destination: APCL. 13760 Magno/iat.Chino, CA, 91710 '" .: c.. ~N :! c.. 0.. ." !!:. .: .: '"!e-

qj ;; !!:. !.:!. " 0.. 0..

"
U

Address: 4005 Port Chicago Hwy Lab Contact Name I ph. #: 909·590·1828 Hsin Yi Lee c > 0 ~ !!:. !.:!. S.
" '" "i u " '0 '" ." ';;j
U .<:

5: 0 ell " 0'"
<;; 0 u a; u

City: Concord, CA, 94520 0 ;; :> u " :; 0 0 u :I:
:> :;: .... '" 0.. i5 z '" u .... <: 0

Preservative (water) HCL HCL lee Ice Ice HNO, Ice NaOH H2SO, H2SO, Ice Ice

Sampler's Name(s): Collection Information ZnAc
.~ 'x ]X t , t 500 ",1 500ml 12.5rnl 500ml 'x 500ml 500ml

Sample ID Number Sample Description Date Time Method ';;j Container Type 40ml 40ml l·L1t., i·Lit., '·Lit.r HOPE HOPE HOPE HOPE. 250 mL HOPE. HOPE.
;l; VOA VOA Amber Amber Amber Amber

nZ...$ ()'\1031/1- )00-~ UU,;) 3J;l.lt lol( Cf "/0 p{) Gc..o V V V V V V V V

:t:~m~~7B - JOOS~ (j(.V ~:ZD pp (:uJ vi' v" V' V' V V V V

r:p;.S mw.~?-R - pZ 3 au::> 111:00 pp (j W v if: v v v V

';f(l..2$ h111",'T~- loah Gl.O It°o (JP (~tO \/ v" t/ v v \/ V v
:r:t<Z5"" mw388- tcc1 a.,u::> 1\3° pp c OJ v v v v v V' V' V

#z..SGWbJ" - Joe q UlL.o ~I;z.SC pp ~ Li)

" V Y V V \/ V vi' \I V
'"'D?7Sb1wnA - loe~ tJU,J 142.0 pp Q to v V v V \I v V v
-:t:fJ..Z-.'hJlJ}S~-Jo ~, CI~ I e;-t.r c;J pfJ ~ W 1/ V V V V V 11' V

~ILZS IIlWQ,,48-]'Jf5J 16Z-o ~"i ~ w v t./ V c.J v V U C"../

7 S~ - 10 z.c:+.. l-,\pe""Ja. 'Oi'bO tvA- t.o V
Special Instructions: List of metals (As. Cd, Cr, Mn, Hg)

Method Codes

Turnaround Time--- o 24·hr

~
Level Of OC Required'

(:\)prOJeCl Specific,
C =Composite G = Grab

!j Normal o 3·day o S·da I II Matrix Codes

Re',nqulSheO BY~~ J D'le: 3\2.'4 l"4 Recel ....ed 8~t

-------~ Dale: 3(C OW :=: Drinking Water SO =Soil

~ T,me J7f:'~
I ...... <::""" ~"../7 fllrle GW =Ground Waler SL =Sludge

RelinQuIShed By Date: Receiveo By Dale WW =Waste Water CP =Chip Samples

Time Time:
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CHAIN OF CUSTODYShaw

Snaw EnvIronmental and Infrastructure Inc.

4005 PorI Ch,ca90 Hwy

I G\l Analyses Requesled

Concord, CA 94520 Project Number: 102569 ~
;; .,;,.. ;-

Project Name I Location: Hunters Pt eTO 004 C\l " '" =?:.: to: Z;
<Jl CD

:~
u

Purchase Order #: '" ~
::: ..J

-;;; "-
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" 0-
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<l;
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Shipment Dale: 0;
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u e;- N <:> c

"j
" ::: N v>

~
;;- ~ a
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.r: ~

., .,
<i

a

925-288-2332 ~ ;; u .. ::;; Ci " " 0:
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Q. "- 'C
~

.. <l; o<le. ~ ~ ~ o· Cl. "- u
Address: 4005 Port Chicago Hwy Lab Contact Name I ph. #: 909·590·1828 Hsin Yi Lee c " ~ ~ " eo.VI ~ ~ U VI ~ C/) 'C ;;;

U .r: 0 CD ..; '" 0 u 0; u
City: Concord, CA, 94520 0 0; c:: > u v> 0 :; 0 2 u :I:

> :l; ... en "- is z <Jl U <l; 0

Preservative (water) HCL HCL Ice Ice Ice HNO, Ice NaO;; H,SO, H,SO, Ice Ice

Sampler's Namels): Collection 'nformatlon ZnAc
w ]X 3X 1 , , 500 trll 500.,.,1 125ml SOoml ,X SOOml SCOml
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::;; VOA VOA A",b.r Amb., Amber Amber
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:[:./<..2.0-m/.,()3~ fI- 1b13 GtU.:J 3J25"lol °'t3~ p{) ~l.t V V V V vi' V V V
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Shaw

Shaw Environmental and Infrastructure Inc.

4005 Porr Chicago Hwy

I
Analyses Requested

Concord. CA 94520 CJ:::>. Project Number: 102569 ::! ~ .,; ;-
roject Name I Location: Hunters Pt eTa 004 - ~ ; =?o Purchase Order #:
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'" :5 -Jc:: iii ;: Cl.
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;;
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'" =i 0 2

\:<JdlTle & phore BJ 0) ~ e ~ "' ~
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~ 0.,
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<: :c ::g ~ .0.

Send Repo" To: Waybill Number: iii ~
N

"
g M '" .,; e~ ~ '" '" < -'" " ti « :. .Ii

.,. .,. Cl.
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"
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u ~ :x: 0 III 0 0 U " U

City: Concord, CA, 94520 0 " Cl. > U " "5 0 0 u J:
> :. 0- '" Cl. Ci z '" u .... < 0. Preservative (water} HCL ~ Ice Ice Ice HNO, Ice NaOH H,SO, ~ Ice Ice0
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~vCollection Information
.~ ZnAc1:'
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lRZ 5 h~5 6A -IO~l \.Y \:?1 ))$ fp ~V V V"
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U'Dc.. :-\~'"2..SM.u S 6/~-1 0'-1'+ A'JAL.:··rl....''L... ?oa.... ~ B(2.()"'"t~ r.l ri.- 0,..) 1..""1 Method Codes
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C! Normal o 3-day eJ5.day I II III Project Specific· Matrix Code!

R.iinQU'S~

/1'- 11 1'\ oale51 z...s/Ol. Recewed By: Date- _o~'J-t)(Of DW = Drinking Water SO =Soil,n .---- ~;s?Time/4 '.4 5 Time: "'b GW = Ground Waler SL = Sludge
Re11nou,tt"ed B , ..

Date ~eceived By Date: I
WIN = Waste Waler CP = Choo Samples

r''TI6 Time
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Shaw Environmental and Infrastructure Inc.

/

CHAIN OF CUSTODY
Page _ of l

4005 PorI Chicago Hwy

I
Analyses Requested

Concord. CA 94520 Project Number: 102569 on ~ 6 :;-
Hunters Pt eTO 004

::: ;!
...,

:;>Project Name f Location: '" iii E uV> :S ...sPurchase Order #: Cl: iii' '"
~" '"

;;;
Project Manager Bill Schaal c ~ ~ '"" '" ;;: 0' "lK:.11T1e 4- phone II 6/ ro ( C!:) I.f

.::: e 0: N
<.:> ...

Shipment Date: .. G 0' '" c
oi '" N '" ~

!1:!
'" ::: 6 ~ 0

:; :0 .. ;;;
'" C.Send Report To: Suman Sharma Waybill Number: '3 :r-;o"2..l:f tlOD6 iii' N '" ;; ..., <> ui 0.::: ~

., ..
:E « ;; c:0 ;;

~
« .., "-

...
Phone/Fax Number: 925-288-2332 Lab Destination: APCL. 13760 Magnoliat, Chino, CA. 91710 "' tIl « "N oi "- "- " • ~

.« ~

~ " "- "- u
4005 Port Chicago Hwy Lab Contact Name f ph. #: 909·590·1828 Hsln YI Lee

e c ~ ~ > 0 " ~ ~ " e:.Address:
'"

.. "I u ell "0 til ;g ...
U .::: :r 0 '" 0 0 U ;; u

City: Concord. CA, 94520 0 ;; "- > u '" :; 0 0 " :r
> :E .... V> "- a z V> u .... .., 0

~ Preservative (water\ HCL HCL Ice Ice Ice HNO] Ice NaOH H,SO, H,SO. Ice Ice

Sampler's Name(s): Collection Information ZnAc
>< JX 'x f , 1 SOOrnl 500fT'll 125ml SOOml 2X 500ml 500 mf."

Sample 10 Number Sample Description Date Time Method ... Container Type 40 ml 40 ml t·Llt.r '·Lifer 1·L1lo, Hope HOPE HOPE HOPE 250 I'IlL HOPE HOPE
:: VOA VOA ,Amber Amber Amber A",be,

/~2S \ w o 2.. A ., 0St G,r'l-O u..,Q W H·~'2 b{SJO~ l,~~ 0 PLt> W 1/ V V V V V- V
I I 4.J 0 L,,\-

In. 25 M'-'.l S31\·· 105 \ 0'9: ~ V pp L-- j,- L.- V V Y t--

lk w '5 "."~

1((. '2..S h ~J S'1/"'--1.052 ,., W 5lf J\- l/iOO PtP l/ V V L.-- V V I---

117..1.. S MI..JS'fA--, 053
M~ S''t 4- II""S p; l/ L-/

U~2C;""\W561\_105 '-t \:/ ~"""5~A,.. ''''~~D ~ j) t/ L,.../'

\\3 - 105 S L0~r j·l..'L \!J Ore.DO NJi'~ 0
~-.

Q ~ ~~~...... -

Special Instructions: List of metals (As. Cd. Cr. Mn. Hgi

\('2.,2.5 Ml.V,!;,b/4-- \ 054 AJJ/Wt'l uL PQ~ \l o(...~ +- ~ il-() ..... \ 0;) l"L. 01.) 1.-'( Method Codes

Tur"arol,lno Time o 24·hr ~hr
level Of QC ReQuired: C : Composite G: Grab---

[J Normal o 3·day , 5·day r II III Project SpecifiC· Matrix Codes

Rjtf:!} (~\5;;
Dale 6JWDtt Rec.ei'f'ed y Dale (QlqlO~ OW : Drinking Waler SO =So,1- lI--" -Time IS~OU Time (O"Sb GW : Ground Waler SL: SlUdge

Jeli:,,\Quisned By \ . Date Received ~: Date: WW: Waste Water CP : ChIp Samples

Time- II Time:

Ref. Document # --'-0_0_1'-0_'1-'- _

Shaw Environmental and Infrastructure Inc.

/

CHAIN OF CUSTODY
Page _ of l

4005 PorI Chicago Hwy

I
Analyses Requested

Concord. CA 94520 Project Number: 102569 on ~ 6 :;-
Hunters Pt eTO 004

::: ;!
...,

:;>Project Name f Location: '" iii E uV> :S ...sPurchase Order #: Cl: iii' '"
~" '"

;;;
Project Manager Bill Schaal c ~ ~ '"" '" ;;: 0' "lK:.11T1e 4- phone II 6/ ro ( C!:) I.f

.::: e 0: N
<.:> ...

Shipment Date: .. G 0' '" c
oi '" N '" ~

!1:!
'" ::: 6 ~ 0

:; :0 .. ;;;
'" C.Send Report To: Suman Sharma Waybill Number: '3 :r-;o"2..l:f tlOD6 iii' N '" ;; ..., <> ui 0.::: ~

., ..
:E « ;; c:0 ;;

~
« .., "-

...
Phone/Fax Number: 925-288-2332 Lab Destination: APCL. 13760 Magnoliat, Chino, CA. 91710 "' tIl « "N oi "- "- " • ~

.« ~

~ " "- "- u
4005 Port Chicago Hwy Lab Contact Name f ph. #: 909·590·1828 Hsln YI Lee

e c ~ ~ > 0 " ~ ~ " e:.Address:
'"

.. "I u ell "0 til ;g ...
U .::: :r 0 '" 0 0 U ;; u

City: Concord. CA, 94520 0 ;; "- > u '" :; 0 0 " :r
> :E .... V> "- a z V> u .... .., 0

~ Preservative (water\ HCL HCL Ice Ice Ice HNO] Ice NaOH H,SO, H,SO. Ice Ice

Sampler's Name(s): Collection Information ZnAc
>< JX 'x f , 1 SOOrnl 500fT'll 125ml SOOml 2X 500ml 500 mf."

Sample 10 Number Sample Description Date Time Method ... Container Type 40 ml 40 ml t·Llt.r '·Lifer 1·L1lo, Hope HOPE HOPE HOPE 250 I'IlL HOPE HOPE
:: VOA VOA ,Amber Amber Amber A",be,

/~2S \ w o 2.. A ., 0St G,r'l-O u..,Q W H·~'2 b{SJO~ l,~~ 0 PLt> W 1/ V V V V V- V
I I 4.J 0 L,,\-

In. 25 M'-'.l S31\·· 105 \ 0'9: ~ V pp L-- j,- L.- V V Y t--

lk w '5 "."~

1((. '2..S h ~J S'1/"'--1.052 ,., W 5lf J\- l/iOO PtP l/ V V L.-- V V I---

117..1.. S MI..JS'fA--, 053
M~ S''t 4- II""S p; l/ L-/

U~2C;""\W561\_105 '-t \:/ ~"""5~A,.. ''''~~D ~ j) t/ L,.../'

\\3 - 105 S L0~r j·l..'L \!J Ore.DO NJi'~ 0
~-.

Q ~ ~~~...... -

Special Instructions: List of metals (As. Cd. Cr. Mn. Hgi

\('2.,2.5 Ml.V,!;,b/4-- \ 054 AJJ/Wt'l uL PQ~ \l o(...~ +- ~ il-() ..... \ 0;) l"L. 01.) 1.-'( Method Codes

Tur"arol,lno Time o 24·hr ~hr
level Of QC ReQuired: C : Composite G: Grab---

[J Normal o 3·day , 5·day r II III Project SpecifiC· Matrix Codes

Rjtf:!} (~\5;;
Dale 6JWDtt Rec.ei'f'ed y Dale (QlqlO~ OW : Drinking Waler SO =So,1- lI--" -Time IS~OU Time (O"Sb GW : Ground Waler SL: SlUdge

Jeli:,,\Quisned By \ . Date Received ~: Date: WW: Waste Water CP : ChIp Samples

Time- II Time:

Ref. Document # --'-0_0_1'-0_'1-'- _

Shaw Environmental and Infrastructure Inc.

/

CHAIN OF CUSTODY
Page _ of l

4005 PorI Chicago Hwy

I
Analyses Requested

Concord. CA 94520 Project Number: 102569 on ~ 6 :;-
Hunters Pt eTO 004

::: ;!
...,

:;>Project Name f Location: '" iii E uV> :S ...sPurchase Order #: Cl: iii' '"
~" '"

;;;
Project Manager Bill Schaal c ~ ~ '"" '" ;;: 0' "lK:.11T1e 4- phone II 6/ ro ( C!:) I.f

.::: e 0: N
<.:> ...

Shipment Date: .. G 0' '" c
oi '" N '" ~

!1:!
'" ::: 6 ~ 0

:; :0 .. ;;;
'" C.Send Report To: Suman Sharma Waybill Number: '3 :r-;o"2..l:f tlOD6 iii' N '" ;; ..., <> ui 0.::: ~

., ..
:E « ;; c:0 ;;

~
« .., "-

...
Phone/Fax Number: 925-288-2332 Lab Destination: APCL. 13760 Magnoliat, Chino, CA. 91710 "' tIl « "N oi "- "- " • ~

.« ~

~ " "- "- u
4005 Port Chicago Hwy Lab Contact Name f ph. #: 909·590·1828 Hsln YI Lee

e c ~ ~ > 0 " ~ ~ " e:.Address:
'"

.. "I u ell "0 til ;g ...
U .::: :r 0 '" 0 0 U ;; u

City: Concord. CA, 94520 0 ;; "- > u '" :; 0 0 " :r
> :E .... V> "- a z V> u .... .., 0

~ Preservative (water\ HCL HCL Ice Ice Ice HNO] Ice NaOH H,SO, H,SO. Ice Ice

Sampler's Name(s): Collection Information ZnAc
>< JX 'x f , 1 SOOrnl 500fT'll 125ml SOOml 2X 500ml 500 mf."

Sample 10 Number Sample Description Date Time Method ... Container Type 40 ml 40 ml t·Llt.r '·Lifer 1·L1lo, Hope HOPE HOPE HOPE 250 I'IlL HOPE HOPE
:: VOA VOA ,Amber Amber Amber A",be,

/~2S \ w o 2.. A ., 0St G,r'l-O u..,Q W H·~'2 b{SJO~ l,~~ 0 PLt> W 1/ V V V V V- V
I I 4.J 0 L,,\-

In. 25 M'-'.l S31\·· 105 \ 0'9: ~ V pp L-- j,- L.- V V Y t--

lk w '5 "."~

1((. '2..S h ~J S'1/"'--1.052 ,., W 5lf J\- l/iOO PtP l/ V V L.-- V V I---

117..1.. S MI..JS'fA--, 053
M~ S''t 4- II""S p; l/ L-/

U~2C;""\W561\_105 '-t \:/ ~"""5~A,.. ''''~~D ~ j) t/ L,.../'

\\3 - 105 S L0~r j·l..'L \!J Ore.DO NJi'~ 0
~-.

Q ~ ~~~...... -

Special Instructions: List of metals (As. Cd. Cr. Mn. Hgi

\('2.,2.5 Ml.V,!;,b/4-- \ 054 AJJ/Wt'l uL PQ~ \l o(...~ +- ~ il-() ..... \ 0;) l"L. 01.) 1.-'( Method Codes

Tur"arol,lno Time o 24·hr ~hr
level Of QC ReQuired: C : Composite G: Grab---

[J Normal o 3·day , 5·day r II III Project SpecifiC· Matrix Codes

Rjtf:!} (~\5;;
Dale 6JWDtt Rec.ei'f'ed y Dale (QlqlO~ OW : Drinking Waler SO =So,1- lI--" -Time IS~OU Time (O"Sb GW : Ground Waler SL: SlUdge

Jeli:,,\Quisned By \ . Date Received ~: Date: WW: Waste Water CP : ChIp Samples

Time- II Time:

Ref. Document # --'-0_0_1'-0_'1-'- _

Shaw Environmental and Infrastructure Inc.

/

CHAIN OF CUSTODY
Page _ of l

4005 PorI Chicago Hwy

I
Analyses Requested

Concord. CA 94520 Project Number: 102569 on ~ 6 :;-
Hunters Pt eTO 004

::: ;!
...,

:;>Project Name f Location: '" iii E uV> :S ...sPurchase Order #: Cl: iii' '"
~" '"

;;;
Project Manager Bill Schaal c ~ ~ '"" '" ;;: 0' "lK:.11T1e 4- phone II 6/ ro ( C!:) I.f

.::: e 0: N
<.:> ...

Shipment Date: .. G 0' '" c
oi '" N '" ~

!1:!
'" ::: 6 ~ 0

:; :0 .. ;;;
'" C.Send Report To: Suman Sharma Waybill Number: '3 :r-;o"2..l:f tlOD6 iii' N '" ;; ..., <> ui 0.::: ~

., ..
:E « ;; c:0 ;;

~
« .., "-

...
Phone/Fax Number: 925-288-2332 Lab Destination: APCL. 13760 Magnoliat, Chino, CA. 91710 "' tIl « "N oi "- "- " • ~

.« ~

~ " "- "- u
4005 Port Chicago Hwy Lab Contact Name f ph. #: 909·590·1828 Hsln YI Lee

e c ~ ~ > 0 " ~ ~ " e:.Address:
'"

.. "I u ell "0 til ;g ...
U .::: :r 0 '" 0 0 U ;; u

City: Concord. CA, 94520 0 ;; "- > u '" :; 0 0 " :r
> :E .... V> "- a z V> u .... .., 0

~ Preservative (water\ HCL HCL Ice Ice Ice HNO] Ice NaOH H,SO, H,SO. Ice Ice

Sampler's Name(s): Collection Information ZnAc
>< JX 'x f , 1 SOOrnl 500fT'll 125ml SOOml 2X 500ml 500 mf."

Sample 10 Number Sample Description Date Time Method ... Container Type 40 ml 40 ml t·Llt.r '·Lifer 1·L1lo, Hope HOPE HOPE HOPE 250 I'IlL HOPE HOPE
:: VOA VOA ,Amber Amber Amber A",be,

/~2S \ w o 2.. A ., 0St G,r'l-O u..,Q W H·~'2 b{SJO~ l,~~ 0 PLt> W 1/ V V V V V- V
I I 4.J 0 L,,\-

In. 25 M'-'.l S31\·· 105 \ 0'9: ~ V pp L-- j,- L.- V V Y t--

lk w '5 "."~

1((. '2..S h ~J S'1/"'--1.052 ,., W 5lf J\- l/iOO PtP l/ V V L.-- V V I---

117..1.. S MI..JS'fA--, 053
M~ S''t 4- II""S p; l/ L-/

U~2C;""\W561\_105 '-t \:/ ~"""5~A,.. ''''~~D ~ j) t/ L,.../'

\\3 - 105 S L0~r j·l..'L \!J Ore.DO NJi'~ 0
~-.

Q ~ ~~~...... -

Special Instructions: List of metals (As. Cd. Cr. Mn. Hgi

\('2.,2.5 Ml.V,!;,b/4-- \ 054 AJJ/Wt'l uL PQ~ \l o(...~ +- ~ il-() ..... \ 0;) l"L. 01.) 1.-'( Method Codes

Tur"arol,lno Time o 24·hr ~hr
level Of QC ReQuired: C : Composite G: Grab---

[J Normal o 3·day , 5·day r II III Project SpecifiC· Matrix Codes

Rjtf:!} (~\5;;
Dale 6JWDtt Rec.ei'f'ed y Dale (QlqlO~ OW : Drinking Waler SO =So,1- lI--" -Time IS~OU Time (O"Sb GW : Ground Waler SL: SlUdge

Jeli:,,\Quisned By \ . Date Received ~: Date: WW: Waste Water CP : ChIp Samples

Time- II Time:

Ref. Document # --'-0_0_1'-0_'1-'- _

Shaw Environmental and Infrastructure Inc.

/

CHAIN OF CUSTODY
Page _ of l

4005 PorI Chicago Hwy

I
Analyses Requested

Concord. CA 94520 Project Number: 102569 on ~ 6 :;-
Hunters Pt eTO 004

::: ;!
...,

:;>Project Name f Location: '" iii E uV> :S ...sPurchase Order #: Cl: iii' '"
~" '"

;;;
Project Manager Bill Schaal c ~ ~ '"" '" ;;: 0' "lK:.11T1e 4- phone II 6/ ro ( C!:) I.f

.::: e 0: N
<.:> ...

Shipment Date: .. G 0' '" c
oi '" N '" ~

!1:!
'" ::: 6 ~ 0

:; :0 .. ;;;
'" C.Send Report To: Suman Sharma Waybill Number: '3 :r-;o"2..l:f tlOD6 iii' N '" ;; ..., <> ui 0.::: ~

., ..
:E « ;; c:0 ;;

~
« .., "-

...
Phone/Fax Number: 925-288-2332 Lab Destination: APCL. 13760 Magnoliat, Chino, CA. 91710 "' tIl « "N oi "- "- " • ~

.« ~

~ " "- "- u
4005 Port Chicago Hwy Lab Contact Name f ph. #: 909·590·1828 Hsln YI Lee

e c ~ ~ > 0 " ~ ~ " e:.Address:
'"

.. "I u ell "0 til ;g ...
U .::: :r 0 '" 0 0 U ;; u

City: Concord. CA, 94520 0 ;; "- > u '" :; 0 0 " :r
> :E .... V> "- a z V> u .... .., 0

~ Preservative (water\ HCL HCL Ice Ice Ice HNO] Ice NaOH H,SO, H,SO. Ice Ice

Sampler's Name(s): Collection Information ZnAc
>< JX 'x f , 1 SOOrnl 500fT'll 125ml SOOml 2X 500ml 500 mf."

Sample 10 Number Sample Description Date Time Method ... Container Type 40 ml 40 ml t·Llt.r '·Lifer 1·L1lo, Hope HOPE HOPE HOPE 250 I'IlL HOPE HOPE
:: VOA VOA ,Amber Amber Amber A",be,

/~2S \ w o 2.. A ., 0St G,r'l-O u..,Q W H·~'2 b{SJO~ l,~~ 0 PLt> W 1/ V V V V V- V
I I 4.J 0 L,,\-

In. 25 M'-'.l S31\·· 105 \ 0'9: ~ V pp L-- j,- L.- V V Y t--

lk w '5 "."~

1((. '2..S h ~J S'1/"'--1.052 ,., W 5lf J\- l/iOO PtP l/ V V L.-- V V I---

117..1.. S MI..JS'fA--, 053
M~ S''t 4- II""S p; l/ L-/

U~2C;""\W561\_105 '-t \:/ ~"""5~A,.. ''''~~D ~ j) t/ L,.../'

\\3 - 105 S L0~r j·l..'L \!J Ore.DO NJi'~ 0
~-.

Q ~ ~~~...... -

Special Instructions: List of metals (As. Cd. Cr. Mn. Hgi

\('2.,2.5 Ml.V,!;,b/4-- \ 054 AJJ/Wt'l uL PQ~ \l o(...~ +- ~ il-() ..... \ 0;) l"L. 01.) 1.-'( Method Codes

Tur"arol,lno Time o 24·hr ~hr
level Of QC ReQuired: C : Composite G: Grab---

[J Normal o 3·day , 5·day r II III Project SpecifiC· Matrix Codes

Rjtf:!} (~\5;;
Dale 6JWDtt Rec.ei'f'ed y Dale (QlqlO~ OW : Drinking Waler SO =So,1- lI--" -Time IS~OU Time (O"Sb GW : Ground Waler SL: SlUdge

Jeli:,,\Quisned By \ . Date Received ~: Date: WW: Waste Water CP : ChIp Samples

Time- II Time:



/

-<

Reference Document No\ v 05675
Page 1 of -L-

ANALYSIS A.....UEST AND
CHAIN OF CUSTODY RECORD*
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lhet;,{;group
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III
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Number DescriptionlType Collected Type Volume servative Program Receipt Record No.
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Ref. Document # 0;..0;..1;..1.;.1-;;;... _
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Shaw Environmental dnd Infrastructure Inc

CHAIN OF CUSTODY
Pag._.;.... _ of I

4005 Pen en,cage Hwy Analyses R.quest.d
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,...
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.. M =?
" t::: ~

'" III U
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" '"
Q ;;; !.
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" 0 ::: c "_'\.1"": & ;;.Ll:r,~ !.
J: e ~ '" ;;;
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Q e,; ~ Q N ~ u:i ~ ~ 0

e " ,... ., ;;; c:i ,... 'Q.
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V / /' / ,/ / / / ~ " -~
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Turnarouno Time o 24·hr gz: Le .... el Of ac ReQuireCl: C • Composite G =Grab--- I
In Normal o 3·day -day I Ij "- Iii Project Specific Matrix Code~

Rel7J~ / if) Da,e 'd/' 10"~ecel\,~a~y --- Date. 8\ I 'to} "i OW = Dnnking Water SO =So,1
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If}'"nq,Mheo 'y " .., -- Dale Receive By: Date:
..-

WW = Waste Water CP = Chip Samples
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/
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Ref. Document # ---------+------CHAIN OF CUSTODY
Shay;;,

Shaw cn'(jronmentat ana Infrastructure Inc

<005 Parr Cn/caga Hwy

I
Analyses Requested.

COIXO," CA 94520 Project Number: 102569 .... :: Q ;;-... ;;;
Hunters Pt eTO 004

~ .. :::>Project Name / Location:

" t: ~ U
'" Q

Purcnass Order~: '" a; 0 :5 ...
C; to "-

" ~ !.
PrOject Manager Bill Schaal c '£. ..

" 0

~i
0 "\;'''.Ul101:':' pflvOC J. .r: !2. U ~ ;:; "' ..

Shipment Date: Q; 0 c,,; OIl 0 ~ OIl
~ ;;- ~ 0

c " ... ;;; 'eo.

I
Suman Sharma Waybill Number: :E '"

., .., .,; wiSend Report To: a; "' 0 Q; M_ 0.r: "'
., .,

0 U :i! < '1 '1 "925·288·2332 APC:'. 13760Megnallal.Cnmo CA, 91710 Q; < < cii "- ~Pnone/Fax NumbS" Lab Destination: "' ~ "- <'" ,,; "- " ""- < ..
!2. ""- ""-

<l> o' "- "- u
4005 Port Chicago Hwy Lab Contact Name I ph. ': 909·590.1828 Hsin Yi Lee c ~ ~ " ""- ""- " e:.

I
Address: OIl "' W U OIl a '" ~ ..

U .r: :i: 0 Q OIl 6 0 u E u
City: Concord, CA, 94520 0 Q; "- > u OIl :; 0

~
:I:

> :Ii ... '" "- i5 z '" u < 0

OIl Preservative (water) HCL icc:... Ice Ice Ice HNO, Ice NaOH H,SO. Hei:- Ice Icel;

Sampler's NameIS):
~

Collection Information .~ ZnAc
~

c
0 ox 3X 1 1 1 500 ml !SOOml 125 ",1 Soo tt11 2X SCOml 500 ml
~

Sample 10 Number Sample Description Date Time MethOd .. '0 Container Type 40ml AOml 1·Lit.r '·~It.f 1,Ul.r HOPE HOPE HOPE HOPE 250 ml HOPE HOPE
::E ... VOA VOA ....mb.r Amber Arrtb., Amb4llt

-:fA '2<; l"V02.A--IO~~
G¢<l VIVO IV I \,c{ '\.. ~ (:z.3}o4 /0: IS pp Gu. V V V V V

:r;,e.. :z.5"mw~3 A--l08".5- "- ./' 11: 4-0 pp C(\.O V V V V V
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TA -·10 .sr-C" T")-\~ AlrA~ "- ./ lo2.D NA- If?' V
~ ,

'- "
) I 1/1.

" ( J h /'-__-'"' "-
"

,.,,
'8'/2,< I"

r:;a; - ~-,
1 -r----1"--.
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/
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4005 Pcrr Chicago riwy

1

Analyses Requelled

Concora. CA 94520 Project Number: 102569 '" Q C ;;-::: ...
Hunters Pt eTO 004

~ '" ::l
Project Name' Location: >:: t: ~ U<n al

:~ -'Purchase Order 11: 0: iii :: Co.

" '"
Q ;;; !.

Bill Schaal c: !!l. ~Project Manager

~ 10 ~ "
~ 0' ..e <t

''''oJ,rre & ~hone H, C?/ J: u 0: N '"' ;;;
Shipment Date: 0; 0' Q c:

'" $,,;
"

Q N " c ..; ., 0

:> ':13-O"'Z.-"S ttl c: :0 .... ., -;; .... '0..
SeM Report To' Suman Snarma Waybill Number: loc... , iii '" " Q 0; .~ '" c ..; 0

J: ~
., ., :;Q ::;; 05

<t ~ .;:
925-288-2332 Lab Destination: APCL. 13760 Magnol<al,Cn,no. CA. 91710 '"'

0; <t <t 0. ~Phone/Fax Numoer; ~ Co Co. ~ :!:!. <t <t '"" ,,;
~ 0 Co. Co. u

4005 Port ChicaQo Hw'l 909·590·1828 Hsin Yi Lee e
~

~ :!:!. > ~ :!:!. ~ " e:.Address: Lab Contact Name I ph.~:

'" "I u " '0 '" ] ;;;
U J:

.~ 0 al '" rS 0 u E u
Concord, CA, 94520 0 0; > u " :; 0 0 J:City: > ::;; ... '" 0. <5 z '" u '"' <t 0

'" Preservative (waler) HCL HCL Ice Ice Ice HNO, Ice NaOH H,SO, H,SO, Ice Ice
0>

Sampler's Name(s): Collection Information .~ ZnAc..
.~ ~ " " \ \ \ $CQ.ml SCOml nSm\ ~to ml 2< 500 m\ !.OOrt'1

Sample ID Numbe, Sample Description Date Time Method .. '0 Container Type 401'1"11 cOrnl l·L,it" ,·1,,11" 1-1.. 11" HOPE kOPE HOPE HOPE 250 mL HOPi: MOPE

:Ii . VO. vO. Ama., A",b.' Amb., An,,,.,

1j1.2SJ..,j Q"2J.\ - I OCf 0
(J,'lovM:l W,k'flvL. rr}a/o4 cn,,20 pp lJ II

'" 'X 'X 'X )< )<

1~2-S"053~-Ja91 10 ,40 fr I' :x )< X X X X
1(1..2.S h IAJSi.tA-\ 01"2- 1'2.',310 I' )< X- X f. X 'Y
:rr-2..~vJ5~A -tcfi:, IJ',35 "3 !<
11'2- 2Sl'1.w$ bA-(O'1l.j l'3 ',40 3 )(
1 (2" 2.. S rL\.J 0 IA -lo~q ,V \$~ou ·v I 1 'X "l- X )( >< X
\£3 -lOct'S w~~ "\ J o8;co t>J/A 3 X--~- " J. 1'1 it

""_'(

'-l~,~---- •E-~\J
""'\'"

.
'-

~-- ...

SpeclallnSlruc.tions' Lisl cf metals lA.s. Cd, Cr, Mo, 'rig) ,< 'li4'
Method Codes

: .Hi'':;'Ol"I':: ~ r'H:! ~J 24·tv o 48·t1r l~ .. E': Of OC ReQulreo C =Composile G ':: Grao
~---- ...

~Or~tla! A ::-:1 3-oaj '-:: 5-daj \ :\ lit PrOJec~ SpeCIfIC Matrix Code!

Re"""7fJ\~ /\
1\ DalE' , 'tlO~ ReceLIi a y

Date~[~~ OW = O[<".,og Water SO =SO,\

f\ -
T,me IS'1 '1~ if\. ( T,me/03 Gw = Grouna Water SL = SlUdge

q,el,llqu,s(:eo 0,.
,

" ...
Da:e Recel ...

'" By Dale

Ii
ww =Waste Water CP =ChiP Samples

T'r:~e ilme
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q,el,llqu,s(:eo 0,.
,

" ...
Da:e Recel ...

'" By Dale

Ii
ww =Waste Water CP =ChiP Samples

T'r:~e ilme

Page _"'- _

i/"\"

Shaw
Snaw £flVironmental and Infrastructure Inc

CHAIN OF CUSTODY Ref. Document 11 -'0-'0;..1_1.;.::5::;... _

of "\

4005 Pcrr Chicago riwy

1

Analyses Requelled

Concora. CA 94520 Project Number: 102569 '" Q C ;;-::: ...
Hunters Pt eTO 004

~ '" ::l
Project Name' Location: >:: t: ~ U<n al

:~ -'Purchase Order 11: 0: iii :: Co.

" '"
Q ;;; !.

Bill Schaal c: !!l. ~Project Manager

~ 10 ~ "
~ 0' ..e <t

''''oJ,rre & ~hone H, C?/ J: u 0: N '"' ;;;
Shipment Date: 0; 0' Q c:

'" $,,;
"

Q N " c ..; ., 0

:> ':13-O"'Z.-"S ttl c: :0 .... ., -;; .... '0..
SeM Report To' Suman Snarma Waybill Number: loc... , iii '" " Q 0; .~ '" c ..; 0

J: ~
., ., :;Q ::;; 05

<t ~ .;:
925-288-2332 Lab Destination: APCL. 13760 Magnol<al,Cn,no. CA. 91710 '"'

0; <t <t 0. ~Phone/Fax Numoer; ~ Co Co. ~ :!:!. <t <t '"" ,,;
~ 0 Co. Co. u

4005 Port ChicaQo Hw'l 909·590·1828 Hsin Yi Lee e
~

~ :!:!. > ~ :!:!. ~ " e:.Address: Lab Contact Name I ph.~:

'" "I u " '0 '" ] ;;;
U J:

.~ 0 al '" rS 0 u E u
Concord, CA, 94520 0 0; > u " :; 0 0 J:City: > ::;; ... '" 0. <5 z '" u '"' <t 0

'" Preservative (waler) HCL HCL Ice Ice Ice HNO, Ice NaOH H,SO, H,SO, Ice Ice
0>

Sampler's Name(s): Collection Information .~ ZnAc..
.~ ~ " " \ \ \ $CQ.ml SCOml nSm\ ~to ml 2< 500 m\ !.OOrt'1

Sample ID Numbe, Sample Description Date Time Method .. '0 Container Type 401'1"11 cOrnl l·L,it" ,·1,,11" 1-1.. 11" HOPE kOPE HOPE HOPE 250 mL HOPi: MOPE

:Ii . VO. vO. Ama., A",b.' Amb., An,,,.,

1j1.2SJ..,j Q"2J.\ - I OCf 0
(J,'lovM:l W,k'flvL. rr}a/o4 cn,,20 pp lJ II

'" 'X 'X 'X )< )<

1~2-S"053~-Ja91 10 ,40 fr I' :x )< X X X X
1(1..2.S h IAJSi.tA-\ 01"2- 1'2.',310 I' )< X- X f. X 'Y
:rr-2..~vJ5~A -tcfi:, IJ',35 "3 !<
11'2- 2Sl'1.w$ bA-(O'1l.j l'3 ',40 3 )(
1 (2" 2.. S rL\.J 0 IA -lo~q ,V \$~ou ·v I 1 'X "l- X )( >< X
\£3 -lOct'S w~~ "\ J o8;co t>J/A 3 X--~- " J. 1'1 it

""_'(

'-l~,~---- •E-~\J
""'\'"

.
'-

~-- ...

SpeclallnSlruc.tions' Lisl cf metals lA.s. Cd, Cr, Mo, 'rig) ,< 'li4'
Method Codes

: .Hi'':;'Ol"I':: ~ r'H:! ~J 24·tv o 48·t1r l~ .. E': Of OC ReQulreo C =Composile G ':: Grao
~---- ...

~Or~tla! A ::-:1 3-oaj '-:: 5-daj \ :\ lit PrOJec~ SpeCIfIC Matrix Code!

Re"""7fJ\~ /\
1\ DalE' , 'tlO~ ReceLIi a y

Date~[~~ OW = O[<".,og Water SO =SO,\

f\ -
T,me IS'1 '1~ if\. ( T,me/03 Gw = Grouna Water SL = SlUdge

q,el,llqu,s(:eo 0,.
,

" ...
Da:e Recel ...

'" By Dale

Ii
ww =Waste Water CP =ChiP Samples

T'r:~e ilme

Page _"'- _

i/"\"

Shaw
Snaw £flVironmental and Infrastructure Inc

CHAIN OF CUSTODY Ref. Document 11 -'0-'0;..1_1.;.::5::;... _

of "\

4005 Pcrr Chicago riwy

1

Analyses Requelled

Concora. CA 94520 Project Number: 102569 '" Q C ;;-::: ...
Hunters Pt eTO 004

~ '" ::l
Project Name' Location: >:: t: ~ U<n al

:~ -'Purchase Order 11: 0: iii :: Co.

" '"
Q ;;; !.

Bill Schaal c: !!l. ~Project Manager

~ 10 ~ "
~ 0' ..e <t

''''oJ,rre & ~hone H, C?/ J: u 0: N '"' ;;;
Shipment Date: 0; 0' Q c:

'" $,,;
"

Q N " c ..; ., 0

:> ':13-O"'Z.-"S ttl c: :0 .... ., -;; .... '0..
SeM Report To' Suman Snarma Waybill Number: loc... , iii '" " Q 0; .~ '" c ..; 0

J: ~
., ., :;Q ::;; 05

<t ~ .;:
925-288-2332 Lab Destination: APCL. 13760 Magnol<al,Cn,no. CA. 91710 '"'

0; <t <t 0. ~Phone/Fax Numoer; ~ Co Co. ~ :!:!. <t <t '"" ,,;
~ 0 Co. Co. u

4005 Port ChicaQo Hw'l 909·590·1828 Hsin Yi Lee e
~

~ :!:!. > ~ :!:!. ~ " e:.Address: Lab Contact Name I ph.~:

'" "I u " '0 '" ] ;;;
U J:

.~ 0 al '" rS 0 u E u
Concord, CA, 94520 0 0; > u " :; 0 0 J:City: > ::;; ... '" 0. <5 z '" u '"' <t 0

'" Preservative (waler) HCL HCL Ice Ice Ice HNO, Ice NaOH H,SO, H,SO, Ice Ice
0>

Sampler's Name(s): Collection Information .~ ZnAc..
.~ ~ " " \ \ \ $CQ.ml SCOml nSm\ ~to ml 2< 500 m\ !.OOrt'1

Sample ID Numbe, Sample Description Date Time Method .. '0 Container Type 401'1"11 cOrnl l·L,it" ,·1,,11" 1-1.. 11" HOPE kOPE HOPE HOPE 250 mL HOPi: MOPE

:Ii . VO. vO. Ama., A",b.' Amb., An,,,.,

1j1.2SJ..,j Q"2J.\ - I OCf 0
(J,'lovM:l W,k'flvL. rr}a/o4 cn,,20 pp lJ II

'" 'X 'X 'X )< )<

1~2-S"053~-Ja91 10 ,40 fr I' :x )< X X X X
1(1..2.S h IAJSi.tA-\ 01"2- 1'2.',310 I' )< X- X f. X 'Y
:rr-2..~vJ5~A -tcfi:, IJ',35 "3 !<
11'2- 2Sl'1.w$ bA-(O'1l.j l'3 ',40 3 )(
1 (2" 2.. S rL\.J 0 IA -lo~q ,V \$~ou ·v I 1 'X "l- X )( >< X
\£3 -lOct'S w~~ "\ J o8;co t>J/A 3 X--~- " J. 1'1 it

""_'(

'-l~,~---- •E-~\J
""'\'"

.
'-

~-- ...

SpeclallnSlruc.tions' Lisl cf metals lA.s. Cd, Cr, Mo, 'rig) ,< 'li4'
Method Codes

: .Hi'':;'Ol"I':: ~ r'H:! ~J 24·tv o 48·t1r l~ .. E': Of OC ReQulreo C =Composile G ':: Grao
~---- ...

~Or~tla! A ::-:1 3-oaj '-:: 5-daj \ :\ lit PrOJec~ SpeCIfIC Matrix Code!

Re"""7fJ\~ /\
1\ DalE' , 'tlO~ ReceLIi a y

Date~[~~ OW = O[<".,og Water SO =SO,\

f\ -
T,me IS'1 '1~ if\. ( T,me/03 Gw = Grouna Water SL = SlUdge

q,el,llqu,s(:eo 0,.
,

" ...
Da:e Recel ...

'" By Dale

Ii
ww =Waste Water CP =ChiP Samples

T'r:~e ilme

Page _"'- _

i/"\"

Shaw
Snaw £flVironmental and Infrastructure Inc

CHAIN OF CUSTODY Ref. Document 11 -'0-'0;..1_1.;.::5::;... _

of "\

4005 Pcrr Chicago riwy

1

Analyses Requelled

Concora. CA 94520 Project Number: 102569 '" Q C ;;-::: ...
Hunters Pt eTO 004

~ '" ::l
Project Name' Location: >:: t: ~ U<n al

:~ -'Purchase Order 11: 0: iii :: Co.

" '"
Q ;;; !.

Bill Schaal c: !!l. ~Project Manager

~ 10 ~ "
~ 0' ..e <t

''''oJ,rre & ~hone H, C?/ J: u 0: N '"' ;;;
Shipment Date: 0; 0' Q c:

'" $,,;
"

Q N " c ..; ., 0

:> ':13-O"'Z.-"S ttl c: :0 .... ., -;; .... '0..
SeM Report To' Suman Snarma Waybill Number: loc... , iii '" " Q 0; .~ '" c ..; 0

J: ~
., ., :;Q ::;; 05

<t ~ .;:
925-288-2332 Lab Destination: APCL. 13760 Magnol<al,Cn,no. CA. 91710 '"'

0; <t <t 0. ~Phone/Fax Numoer; ~ Co Co. ~ :!:!. <t <t '"" ,,;
~ 0 Co. Co. u

4005 Port ChicaQo Hw'l 909·590·1828 Hsin Yi Lee e
~

~ :!:!. > ~ :!:!. ~ " e:.Address: Lab Contact Name I ph.~:

'" "I u " '0 '" ] ;;;
U J:

.~ 0 al '" rS 0 u E u
Concord, CA, 94520 0 0; > u " :; 0 0 J:City: > ::;; ... '" 0. <5 z '" u '"' <t 0

'" Preservative (waler) HCL HCL Ice Ice Ice HNO, Ice NaOH H,SO, H,SO, Ice Ice
0>

Sampler's Name(s): Collection Information .~ ZnAc..
.~ ~ " " \ \ \ $CQ.ml SCOml nSm\ ~to ml 2< 500 m\ !.OOrt'1

Sample ID Numbe, Sample Description Date Time Method .. '0 Container Type 401'1"11 cOrnl l·L,it" ,·1,,11" 1-1.. 11" HOPE kOPE HOPE HOPE 250 mL HOPi: MOPE

:Ii . VO. vO. Ama., A",b.' Amb., An,,,.,

1j1.2SJ..,j Q"2J.\ - I OCf 0
(J,'lovM:l W,k'flvL. rr}a/o4 cn,,20 pp lJ II

'" 'X 'X 'X )< )<

1~2-S"053~-Ja91 10 ,40 fr I' :x )< X X X X
1(1..2.S h IAJSi.tA-\ 01"2- 1'2.',310 I' )< X- X f. X 'Y
:rr-2..~vJ5~A -tcfi:, IJ',35 "3 !<
11'2- 2Sl'1.w$ bA-(O'1l.j l'3 ',40 3 )(
1 (2" 2.. S rL\.J 0 IA -lo~q ,V \$~ou ·v I 1 'X "l- X )( >< X
\£3 -lOct'S w~~ "\ J o8;co t>J/A 3 X--~- " J. 1'1 it

""_'(

'-l~,~---- •E-~\J
""'\'"

.
'-

~-- ...

SpeclallnSlruc.tions' Lisl cf metals lA.s. Cd, Cr, Mo, 'rig) ,< 'li4'
Method Codes

: .Hi'':;'Ol"I':: ~ r'H:! ~J 24·tv o 48·t1r l~ .. E': Of OC ReQulreo C =Composile G ':: Grao
~---- ...

~Or~tla! A ::-:1 3-oaj '-:: 5-daj \ :\ lit PrOJec~ SpeCIfIC Matrix Code!

Re"""7fJ\~ /\
1\ DalE' , 'tlO~ ReceLIi a y

Date~[~~ OW = O[<".,og Water SO =SO,\

f\ -
T,me IS'1 '1~ if\. ( T,me/03 Gw = Grouna Water SL = SlUdge

q,el,llqu,s(:eo 0,.
,

" ...
Da:e Recel ...

'" By Dale

Ii
ww =Waste Water CP =ChiP Samples

T'r:~e ilme



./

01Page_-:... _

Ref. Document # -=O...;O:...1:...t6~ _CHAIN OF CUSTODY
SHaw

Shaw Environmental and Infrastructure Inc.

4005 Port Chicago Hwy 1 Ar\3lyses Requested

Concord. CA 94520 Project Number: 102569 '" ~ Cl ;;-
~

r-

'"Project Name I Location: Hunters Pt CTO 004 '" :::>
>:: t:: ~ UrJl co

Purchase Order #: a: ai' Cl :S -J.. .. Q.

'" Cl !.
Project Manager' Bill Schaal c: !£. "".. Cl ;;: <; ..

(K<lme 0. phone 4! -= e ~ "' ;;;
Shipment Date: ~

'"
u <; r:; Cl c:

ci .. Cl r:; '" Q <D :;- ~ a
c r- ., 5 r- 'c.

Send Report To: Suman Sharma Waybill Number: :;; N Cl

'" Q .,;ai' .. ., Cl .. ::!. 0-= .'3 ., < ;; 0:
Phone/Fax Number: 925·288·2332 APCL. 13760 Magnoliat.Chmo. CA. 91710
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u -= it 0 Cl '" 0
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> ::E ... rJl Q. i5 z rJl U ... < 0

'" Preservative (water) HCL HCL Ice Ice Ice HNO, Ice NaOH H,SO. H,SO. Ice Ice
0>

Sampler's Name(s):
c

Collection Inlormation .~ ZnAc

"E e 3X 3X , 1 1 500 ml 500ml 125ml SOOml 2X 500ml 500ml

Sample 10 Number Sample Description Dale Time Method i "5 Container Type 40 ml 40ml l·lll., 1·L,il., l·Li,e, Hope HOPE HOPE HOPE 250 mL HOPE HOPE... VOA VOA Ambe, Amber Amber Ambfllr

,g -\ \0 \ T~b B 11'''''- tL., q)z.tfOt( goo N,4 Iw.& V
-V

pp r:t1.C V V V V.CR..2..S M\A)~41l-lot1C Cr.r'"p~~~ \02.'0 V V

T:R h- rWt>2.f'r -loct iI- II z-.s- V V V V V V

:r=-t<.. 2-!>- mwsa It -10:~~ 1'2.20 V V V V V I,./"

.]:.RZSmW ;bit - J 1po !L~t.~ V
,l=R. 7-" 1="1.0 0 I A -/0~~ '- l/ I ~.s-s- l'\lV I\V V V V V V V

(}
I ,~ . /7Tt I t tn Qj

Ct 1"7 , I' - I---! .1' , "U V

I '"I --
SpeCIal Instructions: L,st of metals (As. Cd. Cr. Mn~)

'"3 '2.0 r I~- • ..fl'. .A Melhod Codes

Turnalouna Time [J 24-hr n~hr level 01 QC ReqUired

I~
C = Composite G = Grab

~ Norrnal
~.

Cl 3-day (0 5-day j I II PrOjeCl Specific Matrix Code~

Rel''1qu,snec By ~

Dale, 41'Z-llolf Received By '-"

Dale'fl;~
(~"'-""'A ( \1_ ow = Drrnking Waler so =So,1

--' T,me ILi,ro IVC\ Time: IQ ( GW = Ground Water=.J SL =Sludge
Re!,f1Qu,snea By Date Receive" By Date WW =Waste Water

II
CP =Chip Samples

Time" Time"

./
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iXl Ol
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U
0
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iXl

N
~

co- co ci 0
0 <l: Qi co
CD viN Cl. '" <l:
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'" U 0 Cil ~
u a :i: ~ III
0 > Cl. Qj U
> en f- ::!: Cl.

Preservative (water) NA NA NA NA NA

Collection Information Preservative (soil) Ice Ice Ice Ice Ice
>( 3 Encore 8·oz Glass Jar 8-0% a-Ot'':

Sample 10 Number Sample Description Date Time Method ... Container Type Glass Glass
::!: Jar Jar

IR25MW54A-BH-1261 5t1d Ilit",,,"
'3 eH:P,e

X X X X X
(0 qs ; ~~S

IR25MW53A-BH-1262 .sud tU ,,, 1004 ~:"lo
3 (.AJ,preS

X X X X X
~ wlJes

IR25IW02A-BH-1263 Soli /211010'/ ~:(O
3 ftJ{,gftJ$ .,

X X X X X I'} whes f

/R25MW55A-BH-1264 -Snt 1Z.!trJ/o~ ~=S ~ ~lIt.{o X X X X X II J "7
IR25 MwsfBH-1265 5"d \t/lo/o{

~ f-JJUf.e.
X X X X

.., • • i'?,

[too "3 ~,I#~
X

--

-I--r---.
NOT (,I~ tv f1.J -- .............r---.

.............

----Special Instructions:

Method Codes

Turnaround Time: o 24-hr o 48-hr Level Of ac Required:

fI0 Project Specific:
C = Composite e~I CS( Normal o 3-day o 5-day I II Matrix Codes

Relinquished By: Date" 1Z.-lO~ Received By: -2. ~
Date: tz(//(Oc[ OW = Drinking Water
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Shaw
Shaw Environmental and Infrastructure Inc

4005 POI1 CIJicago Hwy

I
Analyses Requested

Concord, CA 94520 Project Number: 102569 0;

Hunters Point eTa 004
'0

Project Name I Location: c
co

Purchase Order #:
ClI
c
co

Project Manager: Mike Reed :5

Shipment Date: -LJ ,I \ '05
ClI

(Name & phone #) U- ri
c0 co....

Send Report To: Suman Sharma Waybill Number: co N N -=co co ClI
0 c( 0 :;:

925-288-2332 Lab Destination: APCL, 13760 Moagno/ia Ave, Chino, CA coPhone/Fax Number: 10 Q. Cl
N

!:!:.
c(

'"Address: 4005 Port Chicago Hwy Lab Contact Name I ph. #: 909-590-1828 e Q. ::
'" u w

U 0 CD ~

City: Concord, CA, 94520 0 > u (J)

> (J) Q. 0::

Sampler's Name(s): R V ~~
~ Preservative (water) HCL Ice Ice Ice
Ql
c

Collection Information "IS Preservative (soil) Ice Ice Ice Ice
><

c
a 3VOA 1 1 3VOA

E u
Sample ID Number Sample Description Date Time Method '" '0 Container Type ,- Liter 1- Liter

:;: ..
ICJ- \ \ b b Lv ~"l1'2\../L 1/ ," oS 0800 ~A w '3 X

lR'2-5!wov\ ~"b2. ~a..oVNO c..JJ~iiCA.... c:f1',3S pp Lu Ib X X X X
~ R~SMWS~A,- II b ? 1\ ·,?.O 4 S 'X "l- X X' .. 1 "~l~IR.Lc;MWS~A-lIblf 11.. '1 S !Iv i2, X )( X X .. ...I- ~"'.~
I Q."l.'St'\ W 5-6A- /I t S 1'3 ',4 't) w "3 'f.
a~ 2.5 E L-V alA- II b , '& W /4 '435 ~ tv .If> X X X X

fh .--------1'\

~/l~~~

~\~~
lV

~
Special Instructions:

Method Codes

Turnaround Time: o 24-hr o 48-hr Level Of QC Required: C = Composite G = Grab

~ormal o 3-day OS-day I ,\t1 III Project Specific: Matrix Codes

Relin~

y~fl ~ Date: 1//1105 Recei ecl~ Date: llrXt2S DW =Drinking Water SO =Soil-
/1 Time: !{,:oo " Time· (J..Io GW = Ground Water SL = Sludge

Relj/!'quished ~ y: I I ' V Date: Rece~ !'C By Date: WW =Waste Water CP = Chip Samples

Time: Time:
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Ref. Document # 1_3_2 _
Shaw

Shaw Environmental and Infrastructure Inc.

CHAIN OF CUSTODY
Page _ of

4005 Port Chicago Hwy I Analyses Requested

Concord, CA 94520 Project Number: 102569 ..
'tl

Project Name / Location: Hunters Point eTa 004 c:
"'

Purchase Order #:
OJ
c:
"'Mike Reed
.c

Project Manager' ..
(KJame & phone J)

Shipment Date: 2/2-9 10 C; U ai
c:

0 "'Suman Sharma I
...

N .c
Send Report To: Waybill Number: iii" N ..co co

0 < 0 ~
Phone/Fax Number: 925-288-2332 Lab Destination: APCL, 13760 Moagnolia Ave, Chino, CA "'

co en
N Cl. <
~ !:!. Cl.

on
Address: 4005 Port Chicago Hwy Lab Contact Name / ph. #: 909-590·1828

...
III U W -
l,) 0 !Xl :.::

City: Concord, CA, 94520 0 > U en
> en Cl. a:

'" Preservative (water) HCL Ice Ice Ice«.. \)~"\"" ~

Sampler's Name(s):
c:

Collection Information ';; Preservative (soil) Ice Ice Ice Ice
C

·t 0 3VOA , 1 )VOA

Sample Description
u

Sample ID Number Date Time Method ;0 a Container Type 1-Liter ,. Uter
::;: ..

IR25EWO 1A·1206 (j-~D0ND~0~ JI~IOS I ~'I Ie; Pf ~IiJ ',. 'K "X ''I.
IR251W02A-1207 lI1-<1/{)s 0';',$0 \'(' ~W + "/. Y- 'f..

IR25MW53A-1208 :3/Z."1)Ot; , I', to flP G--w '1- ~ Y )<

IR25MW53A·1209 31z."1)O~11',"2.0 ff ~w 4 ·X1)(
IR25MW54A-121 0 ,lz.q (tl~ \1..·."'\0 r"r' Cr-w "":1- ~ X X
IR25MW56A-1211 V 31'25'1 los lY,SS Ir p G-lv ?J X ~~I~,,.I

-W ~Tf'i..n-. J 12..e:,IDt:, o<a~oo tv/A l.J ') 'f-.
~,~ i .." .,

TB-1212

Special Instructions:

Method Codes

Turn?round Time: o 24-hr o 48-hr Level Of QC ReQuired: C =Composite G =Grab

.e:(Normal o 3-day o 5-day I I r. III Project Specific: Matrix Codes

RelinquIshed / Ir-1 Jr- Dale:31.,&(10 S Receiv~dlBy: Dale0J3~ DW =Drinking Waler SO =Soll
~

Time: JS;Li S V( Time labo GW =Ground Water SL =Sludge
RelinQulsh!i By: ..... v ..

Dale: Receive By: Oale: WW =Waste Water CP =Chip Samples

Time: V. Time "
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Project Number: 102569
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Send Report To: Suman Sharma

Phone/Fax Number: 925-288-2332
Address: 4005 Port Chicago Hwy
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VOAVial 1 LA 1LA HPDE 1 LA
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X X X X X

X X X X X
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gJ;:gl~.- - "'" IQ

Preservative (soil)

Preservative (water)

Container Type. soil

Container Type, water

Method

Shipment Date: 5 I '?1 JJ b S

Lab Destination: APCL. 13760 Moagnolia Ave. Chino, CA

Waybill Number:

Time

Collection Information

DateSample Description

Hunters Point eTa 004

City: Concord, CA, 94520
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Shipment Date: 5 13 \ I cS
Project Name I Location:

1L.. p_r..;oi;..e_ct_M_a_n_a,;;,ge_r..l.:I.;:;D;..;a;.v;..e;.....;C;;.a=C..c..;ia;..t;.;;o...r..;;e l
(Name & prlOne it)

Special Instructions:

- Method Codes
Turnaround T,me:.____ 0 24·hr ~ 48.hrJ level OJ QC Required:

o Normal 0 3·day 115-day I II I \ III PrOject Specific:
C = Composite

Matrix Codes
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Rel,nqu'fe1BY: II /) ~ Date:S/3/l o,~~R_ec_el_ve_dtt..,.. ,::. Date:- (PI floS OW = Drinking Water

1-_1-I_..J".,.//\4-__-L_-l-_,/-J:....Jy'- T_'m_e_:.J}"-I!-.:...:1_S~4::_,-""""..:.\"...:r-------------T-,_m_e:--~-~-__--1GW = Ground Water
Ret'iqUIShed BYV ~ , Date: Rece>Ved Etr. Date: WW = Waste Waler

V

SO =Soil

SL = Sludge

CP = Chip S.

Time:
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Appendix 0
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

D. ·22 2J7 392 .~ 2J7 396 ." 2J7 396
Sam lelD IR25MW11A·1011 1R25MW11A-1141 IR25MW11A-1243 IR25MW900S·1016 IR25M'N9oo6-1146 1R25MW90Q6·1248 1R25MW902S-1019 IR25M1NS02B·1149 1R25MW9026-1251

Sample LOtalion 1R25MW11A 1R25MW900S 1R25MW902B

Sam Ie Colk!ttion Date 3/24""" ''''''''''' """005 3/2512004 '''''''004 511612005 3I15l2OO4 ''''''''''' "'612005
Parameter Units Adjatentto degreaser pit area

Volatile Or aoic Com unds EPA 8260B
Tetrachloroelhene ~ <5 <1.3 <&,066 886 423 380 31,300 33.400 29.560
Trichloroethene <5 <1.2 <0.08 1.010 486 456 10,600 15,100 9,840

cis·l,2·DCE 176 8.5 1.13 1.010 706 610 24.800 48,500 24,100

trans·l,2·DCE ~ 15 <1.2 0.52 '30 '41 116 700 2.560 826
l,2·0ichloroethene tolal '" 8.5 1.7 1.140 947 736 25"" 51000 24.930
Vin I Chloride '98 76 3.6 '50 655 59 3..800 30.300 6,120

l,1·Dichloroothene <5 <1.6 <0,036 <13. <23 2.48 <560 116 21.5
l,2·Dichloroothane <5 <13. <0.5 150 78 54.8 52,700 85,800 30.600
8elllene <5 <13. 0.6 <13. <25 3.7 <500 703 180
Chlorotlenzene 405 620 210 12 53 4.0 <500 340 230
1.2-Dichlorobenzene 172 130 24 1.250 944 245 31,200 46,200 30,200

l.4·Dichlorobenzene 126 150 34 '30 200 48.5 7.600 10.600 6.610

Meth ene Chloride ~ 28 10 0.' 73 21 <1 2,700 <50 50
1,2.4·Trichlorobenzene <5 <13. <0.5 <13. <25 . <0.5 <500 50 57
Naphlha:ene <5 <13. <0.5 <13. <25 10 <500 110 140
Semivolame Or anic Com unds EPA S270C
Phenol <9.6 <9.6 <9.6 <:9.6 <9.6 <9.6 730 930 1.000
2.4-Dimelh henal <9.6 <9.6 <96 <9.6 <9.6 <9.6 13,000 7.990 S,530

3.4-Meth henal m, Clesol ,,' <9.6 <9.6 <9.6 <9.6 <9.6 <9.6 5.100 3,790 3.380
2·Meth Ichenelo-Cresol <9.6 <9.6 <9.6 <9.6 4 <9.6 2.800 l}OO 3,190

PCBs EPA 8082
Aroclor 1260 1l.O2 0.1 " " D.O< <1 D." (l.02 <1
TPH-diesel EPA 80158
Diesel 2,710 3,320 28,200 490 510 1,020 101,000

,
117,000 114,000

General Chemist Parameters
Alkalini EPA310.1 684 724 828 857 867 870 631 654 545
Bromkle 3.7 1l.83 36 21~ 3 13.9 23.9J 1 9.1
Nitrate as N EPA 300 <:1.6 <1 " 12.9 7.' <10 13.5 10.8 <10
Sulfide EPA 376.2

:::~tl
0.12' 0.19 &.1& <1 <1 _0.036 <1 <1 D.m

-Sulfale EPA 300 39.4 25.7 48. 329 318 397 256 221 254
COD
TDC
Metals EPA 60108
Arsenic <SO 127 <50 15.7 5.4 <50 <SO 11.3 >5 ,
Cadmium <10 <10 <10 <10 <10 <10 <10 <10 <10
Chromium 0.79 23 " 1.6 5.' " 094 • 2 ...
M. anese 54' 1.090 792 4.700 4.690 4.430 6.670 8.420 6,680
Mereu D.1 (J.f8 0.63 .rm <02 0.26 <0.2 <02 ."
Ferrous Iron Hach 8146
Ferrous Iron 0.21 006 0.28 O.oJ 1.94 0.02 0.66 3.2 2.'1
Dissolved Gases RSK 175
Methane , 940 ]go 1,700 55 261) <3 870 '.600 750
Elhane 29 35 29 <3 <3 <3 <300 <300 7.9
Ethene 23 8.8 4 15 24 <3 1.600 3.000 1.600
Field Measurements
H SU 7.56 7.25 8.10 7.02 6.76 6.94 7.44 6.68 7.07

Temperalure "C 15.31 16.64 16.04 15.43 15.69 15.99 15.34 16.77 15.75
Spedfic C\lnductance mSlcm 2.55 2.87 7.22 12.20 11.38 12.70 12.00 11.02 12.64

Dissolved Ox ,"00 m 10.28 0.11 0.51 8.68 0.28 8.74 0.29 0
ORP mV ·106 -114.3 ·111.6 -21.0 -41.9 14.1 ·97 ." -64.9

Page 1 016

Appendix 0
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

D. ·22 2J7 392 .~ 2J7 396 ." 2J7 396
Sam lelD IR25MW11A·1011 1R25MW11A-1141 IR25MW11A-1243 IR25MW900S·1016 IR25M'N9oo6-1146 1R25MW90Q6·1248 1R25MW902S-1019 IR25M1NS02B·1149 1R25MW9026-1251

Sample LOtalion 1R25MW11A 1R25MW900S 1R25MW902B

Sam Ie Colk!ttion Date 3/24""" ''''''''''' """005 3/2512004 '''''''004 511612005 3I15l2OO4 ''''''''''' "'612005
Parameter Units Adjatentto degreaser pit area

Volatile Or aoic Com unds EPA 8260B
Tetrachloroelhene ~ <5 <1.3 <&,066 886 423 380 31,300 33.400 29.560
Trichloroethene <5 <1.2 <0.08 1.010 486 456 10,600 15,100 9,840

cis·l,2·DCE 176 8.5 1.13 1.010 706 610 24.800 48,500 24,100

trans·l,2·DCE ~ 15 <1.2 0.52 '30 '41 116 700 2.560 826
l,2·0ichloroethene tolal '" 8.5 1.7 1.140 947 736 25"" 51000 24.930
Vin I Chloride '98 76 3.6 '50 655 59 3..800 30.300 6,120

l,1·Dichloroothene <5 <1.6 <0,036 <13. <23 2.48 <560 116 21.5
l,2·Dichloroothane <5 <13. <0.5 150 78 54.8 52,700 85,800 30.600
8elllene <5 <13. 0.6 <13. <25 3.7 <500 703 180
Chlorotlenzene 405 620 210 12 53 4.0 <500 340 230
1.2-Dichlorobenzene 172 130 24 1.250 944 245 31,200 46,200 30,200

l.4·Dichlorobenzene 126 150 34 '30 200 48.5 7.600 10.600 6.610

Meth ene Chloride ~ 28 10 0.' 73 21 <1 2,700 <50 50
1,2.4·Trichlorobenzene <5 <13. <0.5 <13. <25 . <0.5 <500 50 57
Naphlha:ene <5 <13. <0.5 <13. <25 10 <500 110 140
Semivolame Or anic Com unds EPA S270C
Phenol <9.6 <9.6 <9.6 <:9.6 <9.6 <9.6 730 930 1.000
2.4-Dimelh henal <9.6 <9.6 <96 <9.6 <9.6 <9.6 13,000 7.990 S,530

3.4-Meth henal m, Clesol ,,' <9.6 <9.6 <9.6 <9.6 <9.6 <9.6 5.100 3,790 3.380
2·Meth Ichenelo-Cresol <9.6 <9.6 <9.6 <9.6 4 <9.6 2.800 l}OO 3,190

PCBs EPA 8082
Aroclor 1260 1l.O2 0.1 " " D.O< <1 D." (l.02 <1
TPH-diesel EPA 80158
Diesel 2,710 3,320 28,200 490 510 1,020 101,000

,
117,000 114,000

General Chemist Parameters
Alkalini EPA310.1 684 724 828 857 867 870 631 654 545
Bromkle 3.7 1l.83 36 21~ 3 13.9 23.9J 1 9.1
Nitrate as N EPA 300 <:1.6 <1 " 12.9 7.' <10 13.5 10.8 <10
Sulfide EPA 376.2

:::~tl
0.12' 0.19 &.1& <1 <1 _0.036 <1 <1 D.m

-Sulfale EPA 300 39.4 25.7 48. 329 318 397 256 221 254
COD
TDC
Metals EPA 60108
Arsenic <SO 127 <50 15.7 5.4 <50 <SO 11.3 >5 ,
Cadmium <10 <10 <10 <10 <10 <10 <10 <10 <10
Chromium 0.79 23 " 1.6 5.' " 094 • 2 ...
M. anese 54' 1.090 792 4.700 4.690 4.430 6.670 8.420 6,680
Mereu D.1 (J.f8 0.63 .rm <02 0.26 <0.2 <02 ."
Ferrous Iron Hach 8146
Ferrous Iron 0.21 006 0.28 O.oJ 1.94 0.02 0.66 3.2 2.'1
Dissolved Gases RSK 175
Methane , 940 ]go 1,700 55 261) <3 870 '.600 750
Elhane 29 35 29 <3 <3 <3 <300 <300 7.9
Ethene 23 8.8 4 15 24 <3 1.600 3.000 1.600
Field Measurements
H SU 7.56 7.25 8.10 7.02 6.76 6.94 7.44 6.68 7.07

Temperalure "C 15.31 16.64 16.04 15.43 15.69 15.99 15.34 16.77 15.75
Spedfic C\lnductance mSlcm 2.55 2.87 7.22 12.20 11.38 12.70 12.00 11.02 12.64

Dissolved Ox ,"00 m 10.28 0.11 0.51 8.68 0.28 8.74 0.29 0
ORP mV ·106 -114.3 ·111.6 -21.0 -41.9 14.1 ·97 ." -64.9

Page 1 016

Appendix 0
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

D. ·22 2J7 392 .~ 2J7 396 ." 2J7 396
Sam lelD IR25MW11A·1011 1R25MW11A-1141 IR25MW11A-1243 IR25MW900S·1016 IR25M'N9oo6-1146 1R25MW90Q6·1248 1R25MW902S-1019 IR25M1NS02B·1149 1R25MW9026-1251

Sample LOtalion 1R25MW11A 1R25MW900S 1R25MW902B

Sam Ie Colk!ttion Date 3/24""" ''''''''''' """005 3/2512004 '''''''004 511612005 311512004 ''''''''''' "'612005
Parameter Units Adjatentto degreaser pit area

Volatile Or aoic Com unds EPA 8260B
Tetrachloroelhene ~ <5 <1.3 <&,066 886 423 380 31,300 33.400 29.560
Trichloroethene <5 <1.2 <0.08 1.010 486 456 10,600 15,100 9,840

cis·l,2·DCE 176 8.5 1.13 1.010 706 610 24.800 48,500 24,100

trans·l,2·DCE ~ 15 <1.2 0.52 '30 '41 116 700 2.560 826
l,2·0ichloroethene tolal '" 8.5 1.7 1.140 947 736 25"" 51000 24.930
Vin I Chloride '98 76 3.6 '50 655 59 3..800 30.300 6,120

l,1·Dichloroothene <5 <1.6 <0,036 <13. <23 2.48 <560 116 21.5
l,2·Dichloroothane <5 <13. <0.5 150 78 54.8 52,700 85,800 30.600
8elllene <5 <13. 0.6 <13. <25 3.7 <500 703 180
Chlorotlenzene 405 620 210 12 53 4.0 <500 340 230
1.2-Dichlorobenzene 172 130 24 1.250 944 245 31,200 46,200 30,200

l.4·Dichlorobenzene 126 150 34 '30 200 48.5 7.600 10.600 6.610

Meth ene Chloride ~ 28 10 0.' 73 21 <1 2,700 <50 50
1,2.4·Trichlorobenzene <5 <13. <0.5 <13. <25 . <0.5 <500 50 57
Naphlha:ene <5 <13. <0.5 <13. <25 10 <500 110 140
Semivolame Or anic Com unds EPA S270C
Phenol <9.6 <9.6 <9.6 <:9.6 <9.6 <9.6 730 930 1.000
2.4-Dimelh henal <9.6 <9.6 <96 <9.6 <9.6 <9.6 13,000 7.990 S,530

3.4-Meth henal m, Clesol ,,' <9.6 <9.6 <9.6 <9.6 <9.6 <9.6 5.100 3,790 3.380
2·Meth Ichenelo-Cresol <9.6 <9.6 <9.6 <9.6 4 <9.6 2.800 l}OO 3,190

PCBs EPA 8082
Aroclor 1260 1l.O2 0.1 " " D.O< <1 D." (l.02 <1
TPH-diesel EPA 80158
Diesel 2,710 3,320 28,200 490 510 1,020 101,000

,
117,000 114,000

General Chemist Parameters
Alkalini EPA310.1 684 724 828 857 867 870 631 654 545
Bromkle 3.7 1l.83 36 21~ 3 13.9 23.9J 1 9.1
Nitrate as N EPA 300 <:1.6 <1 " 12.9 7.' <10 13.5 10.8 <10
Sulfide EPA 376.2

:::~tl
0.12' 0.19 &.1& <1 <1 _0.036 <1 <1 D.m

-Sulfale EPA 300 39.4 25.7 48. 329 318 397 256 221 254
COD
TDC
Metals EPA 60108
Arsenic <SO 127 <50 15.7 5.4 <50 <SO 11.3 >5 ,
Cadmium <10 <10 <10 <10 <10 <10 <10 <10 <10
Chromium 0.79 23 " 1.6 5.' " 094 • 2 ...
M. anese 54' 1.090 792 4.700 4.690 4.430 6.670 8.420 6,680
Mereu D.1 (J.f8 0.63 .rm <02 0.26 <0.2 <02 ."
Ferrous Iron Hach 8146
Ferrous Iron 0.21 006 0.28 O.oJ 1.94 0.02 0.66 3.2 2.'1
Dissolved Gases RSK 175
Methane , 940 ]go 1,700 55 261) <3 870 '.600 750
Elhane 29 35 29 <3 <3 <3 <300 <300 7.9
Ethene 23 8.8 4 15 24 <3 1.600 3.000 1.600
Field Measurements
H SU 7.56 7.25 8.10 7.02 6.76 6.94 7.44 6.68 7.07

Temperalure "C 15.31 16.64 16.04 15.43 15.69 15.99 15.34 16.77 15.75
Spedfic C\lnductance mSlcm 2.55 2.87 7.22 12.20 11.38 12.70 12.00 11.02 12.64

Dissolved Ox ,"00 m 10.28 0.11 0.51 8.68 0.28 8.74 0.29 0
ORP mV ·106 -114.3 ·111.6 -21.0 -41.9 14.1 ·97 ." -64.9

Page 1 016

Appendix 0
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

D. ·22 2J7 392 .~ 2J7 396 ." 2J7 396
Sam lelD IR25MW11A·1011 1R25MW11A-1141 IR25MW11A-1243 IR25MW900S·1016 IR25M'N9oo6-1146 1R25MW90Q6·1248 1R25MW902S-1019 IR25M1NS02B·1149 1R25MW9026-1251

Sample LOtalion 1R25MW11A 1R25MW900S 1R25MW902B

Sam Ie Colk!ttion Date 3/24""" ''''''''''' """005 3/2512004 '''''''004 511612005 311512004 ''''''''''' "'612005
Parameter Units Adjatentto degreaser pit area

Volatile Or aoic Com unds EPA 8260B
Tetrachloroelhene ~ <5 <1.3 <&,066 886 423 380 31,300 33.400 29.560
Trichloroethene <5 <1.2 <0.08 1.010 486 456 10,600 15,100 9,840

cis·l,2·DCE 176 8.5 1.13 1.010 706 610 24.800 48,500 24,100

trans·l,2·DCE ~ 15 <1.2 0.52 '30 '41 116 700 2.560 826
l,2·0ichloroethene tolal '" 8.5 1.7 1.140 947 736 25"" 51000 24.930
Vin I Chloride '98 76 3.6 '50 655 59 3..800 30.300 6,120

l,1·Dichloroothene <5 <1.6 <0,036 <13. <23 2.48 <560 116 21.5
l,2·Dichloroothane <5 <13. <0.5 150 78 54.8 52,700 85,800 30.600
8elllene <5 <13. 0.6 <13. <25 3.7 <500 703 180
Chlorotlenzene 405 620 210 12 53 4.0 <500 340 230
1.2-Dichlorobenzene 172 130 24 1.250 944 245 31,200 46,200 30,200

l.4·Dichlorobenzene 126 150 34 '30 200 48.5 7.600 10.600 6.610

Meth ene Chloride ~ 28 10 0.' 73 21 <1 2,700 <50 50
1,2.4·Trichlorobenzene <5 <13. <0.5 <13. <25 . <0.5 <500 50 57
Naphlha:ene <5 <13. <0.5 <13. <25 10 <500 110 140
Semivolame Or anic Com unds EPA S270C
Phenol <9.6 <9.6 <9.6 <:9.6 <9.6 <9.6 730 930 1.000
2.4-Dimelh henal <9.6 <9.6 <96 <9.6 <9.6 <9.6 13,000 7.990 S,530

3.4-Meth henal m, Clesol ,,' <9.6 <9.6 <9.6 <9.6 <9.6 <9.6 5.100 3,790 3.380
2·Meth Ichenelo-Cresol <9.6 <9.6 <9.6 <9.6 4 <9.6 2.800 l}OO 3,190

PCBs EPA 8082
Aroclor 1260 1l.O2 0.1 " " D.O< <1 D." (l.02 <1
TPH-diesel EPA 80158
Diesel 2,710 3,320 28,200 490 510 1,020 101,000

,
117,000 114,000

General Chemist Parameters
Alkalini EPA310.1 684 724 828 857 867 870 631 654 545
Bromkle 3.7 1l.83 36 21~ 3 13.9 23.9J 1 9.1
Nitrate as N EPA 300 <:1.6 <1 " 12.9 7.' <10 13.5 10.8 <10
Sulfide EPA 376.2

:::~tl
0.12' 0.19 &.1& <1 <1 _0.036 <1 <1 D.m

-Sulfale EPA 300 39.4 25.7 48. 329 318 397 256 221 254
COD
TDC
Metals EPA 60108
Arsenic <SO 127 <50 15.7 5.4 <50 <SO 11.3 >5 ,
Cadmium <10 <10 <10 <10 <10 <10 <10 <10 <10
Chromium 0.79 23 " 1.6 5.' " 094 • 2 ...
M. anese 54' 1.090 792 4.700 4.690 4.430 6.670 8.420 6,680
Mereu D.1 (J.f8 0.63 .rm <02 0.26 <0.2 <02 ."
Ferrous Iron Hach 8146
Ferrous Iron 0.21 006 0.28 O.oJ 1.94 0.02 0.66 3.2 2.'1
Dissolved Gases RSK 175
Methane , 940 ]go 1,700 55 261) <3 870 '.600 750
Elhane 29 35 29 <3 <3 <3 <300 <300 7.9
Ethene 23 8.8 4 15 24 <3 1.600 3.000 1.600
Field Measurements
H SU 7.56 7.25 8.10 7.02 6.76 6.94 7.44 6.68 7.07

Temperalure "C 15.31 16.64 16.04 15.43 15.69 15.99 15.34 16.77 15.75
Spedfic C\lnductance mSlcm 2.55 2.87 7.22 12.20 11.38 12.70 12.00 11.02 12.64

Dissolved Ox ,"00 m 10.28 0.11 0.51 8.68 0.28 8.74 0.29 0
ORP mV ·106 -114.3 ·111.6 -21.0 -41.9 14.1 ·97 ." -64.9

Page 1 016

Appendix 0
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

D. ·22 2J7 392 .~ 2J7 396 ." 2J7 396
Sam lelD IR25MW11A·1011 1R25MW11A-1141 IR25MW11A-1243 IR25MW900S·1016 IR25M'N9oo6-1146 1R25MW90Q6·1248 1R25MW902S-1019 IR25M1NS02B·1149 1R25MW9026-1251

Sample LOtalion 1R25MW11A 1R25MW900S 1R25MW902B

Sam Ie Colk!ttion Date 3/24""" ''''''''''' """005 3/2512004 '''''''004 511612005 311512004 ''''''''''' "'612005
Parameter Units Adjatentto degreaser pit area

Volatile Or aoic Com unds EPA 8260B
Tetrachloroelhene ~ <5 <1.3 <&,066 886 423 380 31,300 33.400 29.560
Trichloroethene <5 <1.2 <0.08 1.010 486 456 10,600 15,100 9,840

cis·l,2·DCE 176 8.5 1.13 1.010 706 610 24.800 48,500 24,100

trans·l,2·DCE ~ 15 <1.2 0.52 '30 '41 116 700 2.560 826
l,2·0ichloroethene tolal '" 8.5 1.7 1.140 947 736 25"" 51000 24.930
Vin I Chloride '98 76 3.6 '50 655 59 3..800 30.300 6,120

l,1·Dichloroothene <5 <1.6 <0,036 <13. <23 2.48 <560 116 21.5
l,2·Dichloroothane <5 <13. <0.5 150 78 54.8 52,700 85,800 30.600
8elllene <5 <13. 0.6 <13. <25 3.7 <500 703 180
Chlorotlenzene 405 620 210 12 53 4.0 <500 340 230
1.2-Dichlorobenzene 172 130 24 1.250 944 245 31,200 46,200 30,200

l.4·Dichlorobenzene 126 150 34 '30 200 48.5 7.600 10.600 6.610

Meth ene Chloride ~ 28 10 0.' 73 21 <1 2,700 <50 50
1,2.4·Trichlorobenzene <5 <13. <0.5 <13. <25 . <0.5 <500 50 57
Naphlha:ene <5 <13. <0.5 <13. <25 10 <500 110 140
Semivolame Or anic Com unds EPA S270C
Phenol <9.6 <9.6 <9.6 <:9.6 <9.6 <9.6 730 930 1.000
2.4-Dimelh henal <9.6 <9.6 <96 <9.6 <9.6 <9.6 13,000 7.990 S,530

3.4-Meth henal m, Clesol ,,' <9.6 <9.6 <9.6 <9.6 <9.6 <9.6 5.100 3,790 3.380
2·Meth Ichenelo-Cresol <9.6 <9.6 <9.6 <9.6 4 <9.6 2.800 l}OO 3,190

PCBs EPA 8082
Aroclor 1260 1l.O2 0.1 " " D.O< <1 D." (l.02 <1
TPH-diesel EPA 80158
Diesel 2,710 3,320 28,200 490 510 1,020 101,000

,
117,000 114,000

General Chemist Parameters
Alkalini EPA310.1 684 724 828 857 867 870 631 654 545
Bromkle 3.7 1l.83 36 21~ 3 13.9 23.9J 1 9.1
Nitrate as N EPA 300 <:1.6 <1 " 12.9 7.' <10 13.5 10.8 <10
Sulfide EPA 376.2

:::~tl
0.12' 0.19 &.1& <1 <1 _0.036 <1 <1 D.m

-Sulfale EPA 300 39.4 25.7 48. 329 318 397 256 221 254
COD
TDC
Metals EPA 60108
Arsenic <SO 127 <50 15.7 5.4 <50 <SO 11.3 >5 ,
Cadmium <10 <10 <10 <10 <10 <10 <10 <10 <10
Chromium 0.79 23 " 1.6 5.' " 094 • 2 ...
M. anese 54' 1.090 792 4.700 4.690 4.430 6.670 8.420 6,680
Mereu D.1 (J.f8 0.63 .rm <02 0.26 <0.2 <02 ."
Ferrous Iron Hach 8146
Ferrous Iron 0.21 006 0.28 O.oJ 1.94 0.02 0.66 3.2 2.'1
Dissolved Gases RSK 175
Methane , 940 ]go 1,700 55 261) <3 870 '.600 750
Elhane 29 35 29 <3 <3 <3 <300 <300 7.9
Ethene 23 8.8 4 15 24 <3 1.600 3.000 1.600
Field Measurements
H SU 7.56 7.25 8.10 7.02 6.76 6.94 7.44 6.68 7.07

Temperalure "C 15.31 16.64 16.04 15.43 15.69 15.99 15.34 16.77 15.75
Spedfic C\lnductance mSlcm 2.55 2.87 7.22 12.20 11.38 12.70 12.00 11.02 12.64

Dissolved Ox ,"00 m 10.28 0.11 0.51 8.68 0.28 8.74 0.29 0
ORP mV ·106 -114.3 ·111.6 -21.0 -41.9 14.1 ·97 ." -64.9

Page 1 016



Appendix D
Groundwater Analyses Data Summar)' Table for Wells Outside of the Treatment Area
D. I ·Zl Zll ". ·22 235 393 ·22 235 393
~m lelD IR25MW15F·1012 1R25MWISf·1142 1R2$MW15F·1244 IR25MW55A·1(l()4 IR25MW55A.-1134 1R25MW55A·1236 lR25MW51A-l021 IR25MW57A·1151 IR25MW51A·1253
Sample lOCillion I lR25M'N1Sf IR25IlW5SA lR25MW57A
Sam eCollection Oale I 312312004 """'" ~ItI'2OO5 312<12004 '''''''''' 5I1t1'2OO5 3/2'12004 '''''''''' ~ItI'2OO5

Pa~meter Units Adjacenllo degreaser pit area
Volatile anic Corn nds EPA 82608 I
Tettacilloroetilene 79.9 52.3 40.6 32,700 19.100 1.810 218 315 82
TriclllOfoelilene 1.' 6.67 8.86 30.400 30.100 4.470 164 1-"" 31'
cis-12·OCE ot 5.1 5.15 9.97 20.100 93."" 28.900 '.030 8.310 2280
uans-I.2·OCE "" 2.1 3.59 5.16 931 2.980 67D 364 622 135
1.2·0ic:tlloroelhene lollli 1~ 8.7 15.1 21031 !l5.9OJ 29 570 3.'" 8 2.415
Y. Chloride , ,., 3.' 1.' '.!l5O '.SOD 3.580 '28 1.270 80
1.1~ <0.5 <0.065 ..030 10 141 19.3 '.8 11 <0.'
1.2~ 16.4 2,. 30.1 89.500 86."'" 43JXXl 3.450 8.670 2.120

"""'" <0.5 <0, <0.5 290 330 ISO 16.5 18.5 11
~ <0' <0.5 <0.5 200 240 110 13.3 20.' <13
l,2-Didl1otobenzene 22 , D.8 40.400 67.000 11.100 406 1.040 '00
1.4·Did*Itobenzene ,. 0.' <0, 9.480 15.000 2.250 113 201 20

"'" """"'" 3.4 <I <I 1.330 1.500 '80 1 " 11
1.2.4.TrichIorobenzene <0.5 <0.5 <0, 14D 14 13 0." <0.5 <13
Na~ne <0.5 <0.5 <0, "0 I1D 32 <0, <0.5 <13
Semivolatile Or anic Corn unds EPA 8270C I

"""" <9.' <9.6 <9.' 180 5SO lSO <9.' <9.' <9.'
2.4·0imeth <9.' <9.' <9.' 2.300 2200 '.800 <9.' <9.' <9.'
3M.le ohenol m.o-Qesol <9.' <9.' <9, 2}00 2.600 670 <9.' <9.' <9.'
2-Melh chenoI cH:resoJ <9.' <9.' <9.' 3."" 3.300 2.970 <9.' <9.' <9.'
PCBs EPA 8082

"""'" '260 '.3 0.1 ' <I "'''' '.2 <I '.2 0.' <I
TPH-d!esel EPA801sa
Diesel <48 <48 '10 93.400 ...aoo 61.300 210 110 .20
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Alka6ni EPA310.1 '50 '21 664 62' 511 506 655 635 '29
Bromide 34.8 2 16.8 11.7J 3.7 2.4 21,6 7.5 12.0
Nitrate as N EPA 300

~
17.1 13 18 " " <8 '.7 3.' <16

Sulfide EPA 376.2 <1 <I 0.033 <. <1 0,026 <I <I 0.030
Sulfale EPA 300 354 216 '" '" 349 357 312 189 388
COD O,ll
TOC
Melals EPA 60108
Arsenic <50 11.2 <50 <50 8.8 1M <50 <50 <50
Cadmium 0.19 <10 <10 ,., '.1 <10 ,., <10 <10
Chromium ,., .., 3.' <10 7.1 <f <10 1.' ..
.... ,,,, 135 <10 <10 '.890 3.420 3.970 4,450 5.140 6.240

","" .".. 0.056 0.25 fJ.(m <0.1 <0.2 <0.2 <0.' <0.2
Ferl'OUS Iron Hacll8146
Fenous Iron 0.01 , 0.02 0.02 D.25 2.87 0.67 '.38 2.49
Dissolved Gases RSK 175
Methane "'"

, 18 ,
"" '00 600 '70 500 1.300

Ethane ,,,," <3 <3 <3 <30 <30 11 <3 , <3
EIMne <3 <3 <3 148 6S6 920 21 63 43
Field Muwrements

SU 1.68 7.42 1.53 '''' '.!l5 '.55 7.75 '.84 '.86
T ~ "C 15.2 16.99 16.93 14.75 16.76 16.38 15.17 16.97 16.17
SDeCffic Conductanc:e "",,,,, 14.9 14.92 16.13 '.92 '.56 1.308 5.46 6.818 8.215- DO ""'" '" '.n 421 " 0.19 10.47 1.65
ORP mV 86 ,., 14.0 68 ·121 -54.3 163 " ·2,.
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Outside 01 de9reaser pit area

<0.05 <1/.066 <O.S <C... <1/.'"
"<6.05 <00&) <0,5 <0.056 <0'"
<C,.. <0.056 <0.5 <o.OS5 «0.056
<0.05 <0.067 <0.5 <0.054 <C....,
<0,06 <ao., <0.5 <.'" <C,061
<0.07 <0.057 <0.5 <C,1 <f),0$?
<!),'" <0.036 <0.5 <0.051 <0.036

<05 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5
<O.S <0.5 <0.5 <05 <0.5
<O.S <0.5 <0.5 <05 <0.5
<O.S <0.5 <0.5 <0.5 <0.5
<1 0.4 1.S <1 0,7

<0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5

<9.6 <9,6 <9,6 <9.6 <9.6
<9.6 <9,6 <9.6 <9.6 <9.6
<9.6 <9.6 <9.6 <9.6 <9.6
<9.6 <9.6 <9.6 <9.6 <9.5

<0.96 <1 " ',03 0,08

8 <48 150 86 <48

778 803 "9 283 316
13 t3.3 <6.3 <1 1.1
8 10.6 0.76 0.52 <0.8
<1 ',03 <1 <1 0,03

358 '" "9 326 506

3 <50 <50 2JJ ."
<10 <10 0.13 <10 0,26
3,1 <3 <13 1.8 >6

1.380 913 98.8 "" 515
<0.2 0.24 .,. 0.29 0.50

0.01 0.08 0.03 0.D2

17 <l 6.4 <3 22
<l <3 <3 <3 <3
<l <3 <3 <3 <l

7.02 7.38 7,25 6.97 7.39
16.S4 16.46 14.79 17.31 16.83
12.74 13.50 1.47 154 1.868
05 0.48 10.09 4.02 0."
57.1 16.0 41 14.5 .14.7

IR06MW44A
312312004 12IU20114 511112005

Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
0, ·22 235 '" ."
Sam Ie ID IR25MW904B-1Q15 IR25MW904B-1148 1R25MW904B·1250 IR25MW51A·1015
Sample location IR25MW904B
Sam Ie Collection Date 312412004

,_
~1&r.!005 .2511004

Parameter Units Adjacent to degreaser pit area

Volatile Or anic Com uncls EPA 8260B
Tetrachloroethene , <0.5 <;0.06 29.7 0.7
Trichloroethene <0,5 OJ 103 <0.5
cis·1.2-OCE , 12 16 845 <0.5
trans-l.2·DGE O,4J 0043 48.5 <0.5
1.2·Dichloroethene total 16 2 '94 <05
Vin I Chloride <0.5 <0.1 27.3 <0.5
1.1·0ichlorootllene <0.5 <0.D51 106 <0.5
1.2·Dichlorootllane <0.5 <0.5 807 <0.5
Benzene <0,5 <0.5 3.3 <0.5
Chlorobenzene <0.5 <0.5 1.' <0.5
1.2-Dichlorobenzene 0.9 1 14,3 1.2
lA-Dichlorobenzene <0.5 <0.5 3.2 OAJ
Melh ene Chloride 3.5 <1 <1 <1
1.2.4·Triclllorobenzene <0.5 <0.5 <0.5 <0.5
Naphtha:ene <0.5 <0.5 <0.5 <0.5
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Nitrate as N EPA 300 , 26,3 <18 <20 18.2
Sulfide EPA 376.2 <1 <1 0.028 <1
Sulfate EPA 300 26.3 112 279 410
COD 0/1. 86.1
TOC 19
Metals EPA 60108
Arsenic <50 3.2 <50 <50
Cadmium 0.21 <10 <10 0.17
CMromium <10 , J.' 1.3
M, arle5e 4.780 4.620 4.320 6S4
MerCl.! <0.2 <0.2 <0.2 0'25
Ferrous Iron Hach8146
Ferrous Iron 0.05 0.03 0.52 0.01
Dissolved Gases RSK 175
Methane 310 <l " <3
Elhane <3 <l <3 <3
Ethene <3 <l 3 <3
Field Measurements
H SU 7.35 7.22 6,95 7.44

T,m ralure 'c 15.78 16.82 16.28 15046
S cific Conductance msJom 18.4 17.52 20.06 13.5
Dissolved Ox ,,00 m 10.2 0.19 9.07
ORP mV 20 -78.5 23.2 38
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57.1 16.0 41 14.5 .14.7
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Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
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Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
~ ~ ~ ~ ." ZJ5 392 ." ZJ5 392

lR2SMW37B-12401R25MW31B-1138
1R25MW:l78

IR25MW37B-l008IR2SMWJ7A-12391R25MW37A·1007Sam ItID IR25MW428-1010 IR2SMW42B-1040 IR25MW428-1242
Sample location

- .
~ 1R25MW428 - ..

J~-""""~--~ -~~\.,.- -"~~~,_ .3.~_

Sam eCollection Date =- -Yl3/'lOO4 :_-.:![=:..~.12J7flOO4 -- -l r;- 5I11rztlO5 --:--.:; - I- ,m.."", """"'" ""2"" 5'1212005
Parameter Units Outside of degreaser pit ilreil

VolilUIe Or nicCom nds EPA 82608 I
Tetracllloroethene <O.S <006 <.'" <05 15.2 <0'" <O.S ".06 <.'"
Trichloroethene <O.S <0.056 ".080 <05 5.13 <0080 <O.S <0.056 ......
cis-l,2·OCE <0.5 <OMS <0.056 <0.5 5.51 <0056 <0.5 <0.085 ".056
trans-l,2-0CE <0.5 <0.054 <0.067 <0.5 <0.054 <0.057 <0.5 <0.054 <0.(J67
1,2·Dicllloroethene total , <0.5 <0.085 <0.067 <0.5 5.51 <0.067 <O.S <0,085 <0.067
Vin I Chloride <0.5 <0.1 <0057 <0.5 0.41 <0.057 <0.5 <0.1 <0,057
1.1·Dichklroethene , <0.5 <0.051 <0.036 <0.5 <fJ.051 <0.036 <0.5 <0.051 <0,036
1.2·Dichlofoelnane <0.5 <0.5 <0.5 ".S 27 <O.S <0.5 <O.S <0.5
Benzene <0.5 <0.5 <O.S <O.S <O.S <O.S <0.5 <O.S <O.S
ChlorobellZene <0.5 <0.5 <O.S <O.S <O.S <0.5 <0.5 <OS <0.5
l,2-Dichlorobenzene <05 <0.5 <OS <O.S 59.2 .., ." OA <O.S
lA-Dichlorobenzene <05 <0.5 <OS <O.S 17.5 <O.S <OS <O.S <O.S
M ;ene Chloride 3.2 <I OA " <1 <1 2.' <1 1
12..(..TrichIorobenzene <05 <O.S <05 <05 <O.S <05 <05 <O.S <05
Nallht~ene <05 <OS <05 <O.S <O.S <05 <05 <O.S <O.S
Semivolatile 0 anicCom uJ'lds EPA 8270C I
p","" <9< <9.' <9< <9.' <9.' <9.' <9.' <9.' <9<
2.4-Oirne ..... <9.' <9.' <9.' <9.' <9.' <9.' <9.' <9.' <9<
3.4·M m.o-O <9.' <9.' <9.' <9.' <9.' <9.' <9.' <9.' <9.'
2-Me 0-0 <9.' <9, <9.' <9.' <9, <9.' <9.' <9.' <9<
PCBs EPAM82

"""""260 <0.0; .113 <1 <0.96 .." <1 D.02 ." <1
TPH-diesel PAS01SB
O'esel <4' 48 <48 <4' .,

" <4' 100 <4'
General Chemist Parameters
ArkaIini EPA 310.1 1.000 1,110 9" 468 51' 561 2" 63.3 69.6
Bromide <100 4,4 14.1 <25 <1 <1 <63 <1 <I
Nitrate as N EPA 300 <16 13.1 '" 0.22 <0.' 0.46 S' '.33 0.33
Sulfide EPA 3762 , <1 <1 0.027 <1 <1 (}.O35 <1 <1 <I
Sulfate EPA 300 "'3 "2 170 16S 364 34.' 3.920 50.3 76.6
COD O,ll
TOC
Metals EPA 6D1DB
Arsenic <50 m <50 1.9 17 <50 <50 <50 <50
cadmium 0.16 <10 <10 0.52 0.16 <10 D.' <10 <10
Chromium <10 '.1 '.1 <10 ••• <10 ... 1.7 1.0

'" ~ 2.260 3.960 1."" 97.8 32. 311 <10 n.' •••
""'" .m <01 • .56 Off '.38 '.58 .m 0.21 0.76
FelTouslron ach 8146
Fenooslron .... ••• .0> 001 .... .... 0.01 • .0>
Dissolved Gilses RSK 175
Metl'l3nt 120 10) " <3 ,.7 , <3 , I <3,- <3 <3 <3 <3 <3 <3 <3 <3 <3
Ethene <3 <3 <3 <3 <3 <3 <3 <3 <3
fiekl Measurements ~

50 7.2 7.01 7.15 7.72 1.' 7.12 8.11 1.99 .19
T~"""" "C 16.3 17.6 17.04 16.72 18.17 17.32 16.89 18.32 17.25
Specific Conducta:'lCe mSI~ " 13.67 14.63 1.16 1.38 ..,.. 1.1 1.01 0.362
D"""", DO 9.37 '.38 .." 8.91 '.32 9.55 4.67 3.42
ORP mV ." ." ·36.0 38 -11.6 24.5 15 68.1 14.6
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Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
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Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
0, ·22 2J6 392 ·22 230 398 ·21 236 391

Sam Ie 10 IR25MW17A·1006 1R25MW17A·1136 IR25MW17A·1238 1R25MW38B-1009 1R25MW38B·1139 IR25MW38B·1241 IR25MW39A·l013 1R25MW39A·1143 1R25MW39A·1245

Sample Location 1R25MW17A 1R25MW38B lR2SMW39A ...
Sam Ie Colleclion Dale 3/2412JllJ4 12J11lDD4 &1:>12005 3/2'1lDD4 12J11lDD4 &1812005 3/25i2OOI 1211_ 511112005

Parameler I Units Outside of degreaser pit area

Volalile Or anic Com unds EPA 8260B
Tetrachloroelhene "" <0.5 <0.06 <O.~ <0.5 <0.06 2.56 <0.5 <'-', <0.'"
Trichloroelhene <0.5 <0.056 <USb <0.5 _<0.056 <0.080 <0.5 <0.056 <0.'"
os-1.2-OCE , <0.5 <0.065 <.'" "0.5 <41.085 0.39 <0.5 0.37 <0.056
trans-1.2·DCE , <0.5 <0.054 <."" <0.5 <41.054 <0.067 <0.5 <0.054 <0.11"
1,2·Dichtoroelhene lolal <0.5 <0.085 <0.061 <0.5 <0.'" 0.39 <0.5 0.37 <0,""
Vin I Chtoride , <0.5 <0.1 <.'" <0.5 <0,1 <0.057 <0.5 <&.1. <0,051 i
1.1-Dicllloroelllene <0.5 <0.051 <0.036 <0.5 <41.051 <!I.OU <0.5 <0.051 -;0.036
1.2·Dicllloroelhane 0.9 3.5 1.0 <0,5 <05 OA <0.5 <05 <0.5
Benzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <05 0.5
Chlorobenzene <0.5 <0.5 <0.5 <0.5 <05 1.4 <0.5 <0.5 <0.5
1.2·Dirolorobenzene <0.5 <0.5 <0.5 <0.5 <0.5 7.0 0.7 <05 <0.5
l,4·Diclllorobenzene <0.5 <0.5 <0.5 <0,5 <0.5 1.5 <0.5 <05 <0.5
Melh ene Chloride , 3.7 <1 <1 " <1 <1 <1 <1 0,5
1.2.4·Trichlorobenzene , <0.5 <0,5 <0.5 <0.5 <05 <0.5 <0.5 <05 <0.5
Na hlhalene <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Semivolatile Or anic Com unds EPA 8270C
PoollOl , <9.6 <9.6 <9.6 <9.6 <9.5 <9.6 <9.6 <95 <9.6
2,4-Dimeth henol <9.6 <9.5 <9.6 <9.6 <9.5 <9.6 <9.6 <95 <9.6

3,4·Mel herlOl m. Cresol <9.5 <9.6 <9,6 <9.6 <9.5 <9.6 <9.6 <9.5 <9.6
2·Meth hellOl o-Cresol , <9.6 <9.6 <9.6 <9.5 <9.5 <9.6 <9.6 <9.5 <9.6
PCBs EPA 8082
Aroclor 1260 <0.96 <0.96 <1 0.01 <0.96 <1 Q.OU <0.96 <1
TPH-diesel EPA 80158
Diesel <-\8 70 <48 57 " <48 150 240 ""General Chemisl Parameters
A1kalini EPA 310.1 585 898 731 1.110 1.120 1,140 525 471 479
Bromide ,,' 4.0 4.4 ..~ 10.6 15.0 18A 7.7 8.8
Nitrale as N EPA 300 4.8 ., <5 <20 1<2 11~ <5 U <8
Sulfide EPA 376.2 <1 <1 0.032 0.14 <1 0.031 <1 <1 0,083 i
SUlfate EPA 300 1.870 1.790 1.840 <250 112 211 <63 37.3 ,,,
COD a
TOC
Melals (EPA 60108
Arsenic <50 4,0 '.1 23 <50 <50 <50 ", <50

Cadmium 0.11 <10 <10 <10 <10 <10 <10 <10 <10

Chromium <t 1,1 1,1 <10 5,9 56 ... 1 '.0
", anese 619 8,500 1.590 5.nO 5.980 5.200 2,550 2.530 2.610
MerOJ .IUS <0.2 0.52 .,,, 0,'" <0.2 <0.2 <02 0.22
Ferrous Iron Hach 8146
Ferrous Iron I 0.01 1.50 0.11 53 0.Q3 1.79 3.01 5.55 5.50
Dissolved Gases RSK 175
Methane 62 21 5 1.900 230 40 2,000 2,100 2.700
Ethane <3 <3 <3 <3 <3 <3 <3 <3 <3
Elhene <3 <3 <3 <3 <3 <3 <3 <3 <3
Field Measurements
H SU 7.06 5.n 7.56 6.92 680 704 7.04 5.8 7.05

Temperature 'c 17.29 19.09 17.90 17.56 19.37 18.06 15.46 17.14 16.02
S ofic Conductance mSlcm 6.6<) 7.501 8.18 21.2 20.05 23.17 4.56 5,072 5.420
Dissolved 0 ,,00 m 10.4 0.37 0.39 9.17 0.31 9.45 OA6 0.02
ORP mV 50 ·94.3 -7.4 ·120 ·113.8 ·96.8 ·79 -73.6 -ti1.7
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Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area
0, ·22 2J6 392 ·22 230 398 ·21 236 391
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Appendix D
Groundwater Analyses Data Summary Table for Wells Outside of the Treatment Area

O. ·22 236 392
Sam Ie 10 IR25MW39B-1014 1R25MW39B-1144 IR25MW39B-1246

Sample Location I 1R25MW39B

Sam Ie Collection Date I 1'2412004 12J112OO4 ~12J2005

Parameter Units Outside of degreasef pit area

Volatile Or anic Com unds EPA 8260B
Tetrachloroethene <0.5 <0.00 <0.056
Trichloroethene <0.5 <0.056 <0.080
cis-1.2-DCE , <0.5 <0-085 <0.056
Lrans-1.2-DCE , <0.5 <OJ)$l <0.007
1,2·0ichloroethene total , <0.5 <0,085 <11007 ;
Vin I Chloride , <0.5 <0.1 <",57

1.1·0ichloroelhene <0.5 <0.051 <0""
l.2·Dichloroel!lane <0.5 <0.5 <0.5
Ben.zene <0.5 <0.5 <0.5

Chlorobenzene <0.5 <0.5 <0.5

1.2·Dichlorobenzene 1.7 <0.5 <0.5

1,4·Dichlorobenzene O.4J <0.5 <0.5

Melh ene Chloride <1 <1 "'
,

1.2,4·Trichlorobenzene <0.5 <0.5 <0.5
Na hlha:ene <0.5 <0.5 <0,5

Semivolatile Or anic Com unds EPA 8270C

P"'''' <9.6 <9.6 <9,6
2,4-0imeth ohenol <9.6 <9.6 <9.6
3,4-Melh I henol m.p-Cresol <9.6 <9,6 <9.6
2·Melh henol o-Cresol , <9.6 <9.6 <9.6
PCBs (EPA 8082)

I I I IAroclor 1260 uQ!1. 0.01 <0.96 <1
TPH-diesel (EPA 8015B)

I I I IDiesel uQll. <48 " <48

General Chemist Parameters
AIKalini EPA 310.1 , 691 717 718
Bromide <200 13.4 15.5

Nitrate as N EPA 300 , <16 11.8 11.7
Sulfide EPA 376.2 <1 <1 0.030
Sullate EPA 300 307 22' 775
COO O,ll
TOC
Metals {EPA 6G10B

Arsenic <50 •., <50
Cadmium <10 <10 <10

Chromium 0.88 5 , I
M. ane5/! 330 '" 188

Mereu 002< 0.1 0.05$ !
Ferrous Iron Hach 8146
Ferrous Iron 03 0.24
Dissolved Gases RSK 115
Methane 11 41 11
Elhane <3 <3 <3
Ethene I <3 <3 <3

Field Measurements
H SU 7.32 7.13 7.39

Temperature "C 16.38 16.97 16.38

S rorc Conductance mSlom 14.2 13.54 14.58

Dissolved Ox ,,00 m 9.8 0.17
ORP mV ·54 -108.7 ·5fi,8

Legend
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Appendix E
Soil Analyses Data Summary Table
Days from Dav Zero 4/1 Sl041 -SO 239 I '05 -51 239 I '05
Sample 10 1R25IW02A-372 1R25IW02A-BH-1263 1R25IW02A-BH-1270 IR2SMW53A-368 1R25MW53A-BH-1262 I 1R15MWS3A·BH·1274

Sample location IR2SIW02A IR25IW02A·BH lR25MW53A 1R25MW53A-BH

Sample Depth, feet 15.5·16.5 13 ·16 13 ·16 15.5-16.5 13·16 I 14 ·16

Sample Collection Dale 2125/2004 1211012004 512512005 2/2412004 12/10/2004 I 5125f2oo5
Parameter I Units
Volatile Organic Compounds (EPA 82608)

Tetrachloroelhene 1J9lkg 1.000 <0.24 <0,41 <6.7 <0.25 <0.50

Trichloroethene IJglkg <630 <0.20 <0.18 <6.7 0.90 <0.22

cis-l,l·DCE IJgJ1<g <630 <0.27 <0.21 130 680 '.0
trans·' ,2-DCE IJSJkg <630 <0.32 <0.16 14 144 19

1,2·0ichloroethene (tolal) IJS/kg <630 <0.32 <0.21 144 82' 23 !

Vinyl Chloride IJgtkg <1300 <0.28 <0.28 100 '69 53.9

1.1·Dichloroethene IJglkg <630 <0.32 <0.26 <6.7 <0.33 <0.32
l,2-Dichloroelhane ",!kg <630 <4.7 <5.2 2,630 4,590 187Be__

"""9 <$30 2 <5.2 <5.7 <4.9 1
Chlorobenzene """9 <$30 108 195 <5.7 <4.9 3

1.2-DichJorobenzene "gIkg 1.500 1 18 1 <4.9 2

1,3-Dichlorobenzene ""', <$30 <4.7 0.8 <6.7 <4.9 <5.5

1,4·DichJorobenzene ""'9 390 6 26 <6.7 <4.9 0.7 •1,2,4-Trichlorobenzene """9 <630 <4.7 <5.2 <6.7 <4.9 <6.5

Naphthalene IJglkg <630 <4.7 <5.2 <6.7 <4.9 <6.5

Semivolalile Organic Compounds (EPA 8270C)

Phenol IJglkg <420 <330 <'00 <420 <3300 1,400

2.4·Dimethylphenol IJglkg <420 <330 <'00 <420 <3300 <370

3,4·Methylphenol (m,p·Cresol) IJglkg <420 <330 <'00 <420 <3300 <370

2-Methytphenol(o-Cresol) IJglkg <420 <330 <'00 <420 <3300 <370

PCBs (EPA 8082)

Arodor 1260 I "'~, <42 I <33 I <40 <42 I <33 I <37
TPH-diesel (EPA 8015B)

Diesel I m""9 I 8 I 15 I 11 I <11

Metals (EPA 60108)

Arsenic m"", 3.7 32 0.85 2.0 I
Cadmium mgIk, <0.5 <0.6 <0.5 0.062 ,
Chromium mgIkg 130 656 873 38.'
Manganese m"", 526 595 743 225
Mercury mglkg 0.42 0.070 0.14 0.091 I

Noles: Days -52 to -SO sampling - baseline
Day 239 sampling • after the oompletion of Stage 1 (anaerobic)
Day 405 sampling - after the oomplelion of Stage 2 (aerobic)
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1,2·0ichloroethene (tolal) IJS/kg <630 <0.32 <0.21 144 82' 23 !

Vinyl Chloride IJgtkg <1300 <0.28 <0.28 100 '69 53.9

1.1·Dichloroethene IJglkg <630 <0.32 <0.26 <6.7 <0.33 <0.32
l,2-Dichloroelhane ",!kg <630 <4.7 <5.2 2,630 4,590 187Be__

"""9 <$30 2 <5.2 <5.7 <4.9 1
Chlorobenzene """9 <$30 108 195 <5.7 <4.9 3

1.2-DichJorobenzene "gIkg 1.500 1 18 1 <4.9 2

1,3-Dichlorobenzene ""', <$30 <4.7 0.8 <6.7 <4.9 <5.5

1,4·DichJorobenzene ""'9 390 6 26 <6.7 <4.9 0.7 •1,2,4-Trichlorobenzene """9 <630 <4.7 <5.2 <6.7 <4.9 <6.5

Naphthalene IJglkg <630 <4.7 <5.2 <6.7 <4.9 <6.5
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Diesel I m""9 I 8 I 15 I 11 I <11

Metals (EPA 60108)

Arsenic m"", 3.7 32 0.85 2.0 I
Cadmium mgIk, <0.5 <0.6 <0.5 0.062 ,
Chromium mgIkg 130 656 873 38.'
Manganese m"", 526 595 743 225
Mercury mglkg 0.42 0.070 0.14 0.091 I

Noles: Days -52 to -SO sampling - baseline
Day 239 sampling • after the oompletion of Stage 1 (anaerobic)
Day 405 sampling - after the oomplelion of Stage 2 (aerobic)
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Appendix E
Soil Anal)'ses Dala Summar)' Table
Days from Day Zero f4l15/041 I ·51 239 I 405 ·52 239 I 405
Sample 10 I 1R25MW54A-365 1R25MW54A·BH·1261 I 1R25MW54A-8H-1271 1R25MWS5A·363 1R25MW55A-BH-1264 I 1R25MW55A·BH·1213

Sample location I 1R25MW54A 1R25MW54A·BH 1R25MW55A IR25MWS5A-BH
Sample Depth, leet 15.5 - 16.5 13-16 I 13·16 15.5-16.5 13·16 I 10·13
Sample Collection Dale 212412004 12/1012004 I 512512005 2J2JI2OO4 1211W2004 I. 5I25l2OO5
Parameter I Units

Volatile Organic Compounds (EPA 82608)

Tetrachloroethene ~glkg 87.700 495,000 21,400 79 919 3.810
Trichloroethene 1J9lkg 600 <800 729 5,500 4,590 2.750
cis-1.2-DCE .glkg 5.500 <1700 2,180 635 683 18,200
lrans-l.2-DCE .glk9 <590 <1900 <17 277 110 807
1,2-Dichloroethene (total) .glk9 5.500 <1900 2,180 912 793 19,007
Vinyl Chloride .glk9 230 <1400 <31 100 220 450

l,l·Dichloroelhene IJglkg <590 <800 <29 <6.9 <6 <31

1,2·Dichloroelhane 1J91k9 14,300 13.000 12,000 3,220 6.800 13,400

Benzene 1J9fkg 78 <50000 <580 19 <500 110 •
Chlorobenzene .glk9 71 <50000 140 25 <500 180 •
1,2-Dichlorobenzene .gIkg 97,500 600.000 22.200 7.060 5,800 14,400

1,J-Dichlorobenzene .gIl<g 270 5,500 220 28 <500 130 •
1,4-DichlofObenzene .gIkg 7,300 160,000 .,000 1,720 1,400 3.500
1,2,4-Trichlorobenzene .gIkg 150 <50000 83 8 <500 <010
Naphthalene ~9/l(9 170 <50000 140 ,. <500 <010
Semivolatile Organic Compounds (EPA S270G)

Phenol I-lgllr:g 280 78 402 <400 220 <400
2,4-Dimethylphenol I-lgllr:g 3,000 1,200 2,600 <400 <330 <400
3,4·Methylphenol (m,p·Cresol) ~glkg 1,100 170 1,500 <400 250 <400
2·Methylphenol(o-Cresol) ~glkg 497 <330 531 <400 80 <400
PCBs (EPA 8082)

Arodor 1260 I¢g <39 I 3 38 <40 <33 I <40
TPH·diesel (EPA 8015B)

Diesel I mglkg I 30 I 2 2 I 2 •
Metals (EPA 6010B)

Arsenic mglkg 5.4 3,0 4.7 3.1 I
Cadmium mg/kg <0.5 <0.58 <0.5 <0.61

Chromium mglkg 158 122 152 362
Manganese mgIkg 191 366 689 638

Mercury mglkg 0.28 0.14 0.1)82 0.12 I

Legend Meaning Example
No Data· Not sampted for

value· Estimated Concentration 0.5
Calculated Reld --"0,"-5 _
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Day 0- Start of re-circulation and lactate injection
Day 75 - Begin lactate injection in welllR25MW54A
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Figure F52
Results for Outside Wells IR25MW15F,
IR25MW55A, and IR25MW57A
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Figure F52
Results for Outside Wells IR25MW15F,
IR25MW55A, and IR25MW57A
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Figure F52
Results for Outside Wells IR25MW15F,
IR25MW55A, and IR25MW57A
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Figure F52
Results for Outside Wells IR25MW15F,
IR25MW55A, and IR25MW57A
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Figure F52
Results for Outside Wells IR25MW15F,
IR25MW55A, and IR25MW57A
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Figure F53
Results for Outside Well JR25MW904B
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Figure F54
Benzene-Chlorobenzene comparison for
Wells 1R25IW02A and 1R25MW53A
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Figure F54
Benzene-Chlorobenzene comparison for
Wells 1R25IW02A and 1R25MW53A
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Figure F54
Benzene-Chlorobenzene comparison for
Wells 1R25IW02A and 1R25MW53A
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Figure F54
Benzene-Chlorobenzene comparison for
Wells 1R25IW02A and 1R25MW53A
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Figure F54
Benzene-Chlorobenzene comparison for
Wells 1R25IW02A and 1R25MW53A
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Figure F55
Benzene-Chlorobenzene comparison for
WelllR25EW01A
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Figure F55
Benzene-Chlorobenzene comparison for
WelllR25EW01A
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Figure F55
Benzene-Chlorobenzene comparison for
WelllR25EW01A
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Figure F55
Benzene-Chlorobenzene comparison for
WelllR25EW01A
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Figure F55
Benzene-Chlorobenzene comparison for
WelllR25EW01A
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1::1. Indicates non-detected value as % of the Reporting Limit
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Figure F56
Benzene-Chlorobenzene comparison for
Wells 1R25MW54A and 1R25MW56A
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Figure F56
Benzene-Chlorobenzene comparison for
Wells 1R25MW54A and 1R25MW56A
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Figure F56
Benzene-Chlorobenzene comparison for
Wells 1R25MW54A and 1R25MW56A
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Figure F56
Benzene-Chlorobenzene comparison for
Wells 1R25MW54A and 1R25MW56A
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1::1. Indicates non-detected value as % of the Reporting Limit
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Figure F56
Benzene-Chlorobenzene comparison for
Wells 1R25MW54A and 1R25MW56A
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DC
As
COD
Cd
Cr
DAQR
DCA
DCE
EMAC
EPA
Hg
HPLC-UV

ICP
ICS
IR
LCS
LCSD
Mn
MS
MSD
Navy
NFESC
PCB
PCE
PQL
QC
RAC
RPD
RSK
SDG
SVOC
TCE
TOC
TPH-d
VOC

degree(s) Celsius
arsenic
chemical oxygen demand
cadmium
chromium
Data Quality Assessment Report
1,2-dichloroethane
dichloroethene
Environmental Multiple Award Contract
U.S. Environmental Protection Agency
mercury
high Performance Liquid Chromatography using an ultra-violet
detector
Inductively Coupled Plasma
Interference Check Sample
Installation Restoration
laboratory control sample
laboratory control sample duplicate
manganese
matrix spike
matrix spike duplicate
U.S. Department of the Navy
Naval Facilities Engineering Services Center
polychlorinated biphenyls .
tetrachloroethene
practical quantitation limit
quality control
Remedial Action COItract
relative percent difference
R.S. Kerr
Sample Delivery Group
semivolatile organic compound
trichloroethene
total organic carbon
total petroleum hydrocarbon as diesel
volatile organic compound
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1.0 Analytical Program

This Data Quality Assessment Report (DQAR) provides a summary of the analytical results for

the In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study at Remedial Unit

(RU) C5, Building 134, Hunters Point Shipyard San Francisco, California. This work was

conducted for the U.S. Department of the Navy (Navy), Southwest Division (SWDIV) Naval

Facilities Engineering Command, under Environmental Multi-Award Contract (EMAC)

No. N687l 1-01-D-60l 1, Contract Task Order (CTO) 004.

A total of 198 groundwater samples, 9 soil samples, 19 groundwater field duplicates, 2 soil field

duplicates, 39 trip blanks, and 1 waste water and one soil cuttings samples were collected under

CTO 004 at RU C5 in Building 134 from March, 2004 through May, 2005.

The groundwater and soil samples were analyzed for one or more of the following parameters:

• Volatile organic compounds (VOC) by EPA Methods 5035/5030/8260B

• Semi-volatile organic Compounds (SVOC) by EPA Method 8270C

• PCBs by EPA Method 8082

• Dissolved metals (As, Cr, Cd, Mn, Hg) by EPA Method 601OBl6020A17470A

• Total petroleum hydrocarbons extractable (TPH-d) by EPA Method 80l5B

• Nitrate and sulfate by EPA Method 300.0/9056

• Chemical oxygen demand·(COD) by EPA Method 410.4

• Sulfide by EPA Method 376.2

• Alkalinity by EPA Method 310.1

• Dissolved gases (methane,ethane and ethene) by R.S. Kerr (RSK) 175 (1994)

• Total organic carbon (TOC) by EPA Method 415.1

• Dihalococcoides by Polymerase Chain Reaction analysis

• Acetate and propionate by High Performance Liquid Chromatography using an ultra
violet detector (HPLC-UV)

• Bromide by Ion Selective Probe and/or EPA Method 300.0/320.1
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Shaw Environmental, Inc.
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/ Groundwater and soil sample results were reviewed and validated m accordance with

requirements contained in the following guidance documents:

• Test Methods for Evaluating Solid Waste, SW-846 Physical/Chemical Methods EPA,
1996)

• Methods for Chemical Analysis ofWater and Wastes (EPA, 1983)

• USEPA National Functional Guidelinesfor Organic Data Review, Washington, D.C.
(EPA,1999)

• USEPA National Functional Guidelines for Inorganic Data Review, Washington,
D.C. (EPA, 2002)

• U.S. Department of the Navy, Southwest Division, Environmental Work Instruction
3EN.I-Chemical Data Validation (US Navy, 200Ia)

• Final Sampling and Analysis Plan, In Situ Sequential Anaerobic-Aerobic
Bioremediation Treatability Study at Remedial Unit C5, Building 134, Hunters Point
Shipyard San Francisco, California (Shaw, 2004)
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The samples were analyzed by APCL Laboratories Inc., which is a State of California-certified
and has successfully completed the Naval Facilities Engineering Service Center's Laboratory

Evaluation Program.

The analytical data were reported in 42 sample delivery groups (SDGs) shown below. The Shaw
Project Chemist completed a Level III data review of all the SDGs. The fmdings of the data

review and validation process are summarized in this DQAR

SDG 42211 SDG 42224 SDG 42248 SDG 42660
IR06MW44A-IOOS IR2SEWOIA-IOOl IR2SIW02A-IOOO IR2S-INJWATER-I03S
IR2SMW1SF-I012 IR2SMW17A-IOO6 IR2SMWllA-lOll IR2SIW2A-I027
IR2SMW42B-IOIO IR2SMW37A-IOO7 IR2SMW39A-I013 IR2SMW1SF-I031
TBI-I022 IR2SMW37B-IOO8 IR2SMW39B-I014 IR2SMW1SF-I032

IR2SMW37B-I023 IR2SMWSIA-I01S IR2SMWS3A-I028
IR2SMW38B-IOO9 IR2SMWS3A-IOO3 IR2SMWS4A-I029
IR2SMWSSA-IOO4 IR2SMWS4A-IOO2 IR2SMWS4A-I030
IR2SMWS7A-I021 IR2SMWS6A-I020 IR2SMWS6A-I034
IR2SMW904B-I018 IR2SMW900B-I016 IR2SMW901B-I033
TB2-1024 IR25MW900B-I025

IR2SMW902B-I019
TB3-1026
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The analytical data were reported in 42 sample delivery groups (SDGs) shown below. The Shaw
Project Chemist completed a Level III data review of all the SDGs. The fmdings of the data

review and validation process are summarized in this DQAR

SDG 42211 SDG 42224 SDG 42248 SDG 42660
IR06MW44A-IOOS IR2SEWOIA-IOOl IR2SIW02A-IOOO IR2S-INJWATER-I03S
IR2SMW1SF-I012 IR2SMW17A-IOO6 IR2SMWllA-lOll IR2SIW2A-I027
IR2SMW42B-IOIO IR2SMW37A-IOO7 IR2SMW39A-I013 IR2SMW1SF-I031
TBI-I022 IR2SMW37B-IOO8 IR2SMW39B-I014 IR2SMW1SF-I032

IR2SMW37B-I023 IR2SMWSIA-I01S IR2SMWS3A-I028
IR2SMW38B-IOO9 IR2SMWS3A-IOO3 IR2SMWS4A-I029
IR2SMWSSA-IOO4 IR2SMWS4A-IOO2 IR2SMWS4A-I030
IR2SMWS7A-I021 IR2SMWS6A-I020 IR2SMWS6A-I034
IR2SMW904B-I018 IR2SMW900B-I016 IR2SMW901B-I033
TB2-1024 IR25MW900B-I025

IR2SMW902B-I019
TB3-1026
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SDG 42686 SDG 42867 SDG 43068 SDG 43242
IR25MW53A-1OO3 IR25EW01A-1037 IR25IW02A-1043 IR25IW02A-1050
IR25MW53A-1028 IR25IW02A-1036 IR25MW53A-1044 IR25MW53A-1051
IR25MW54A-1029 IR25MW53A-1039 IR25MW53A-1045 IR25MW54A-1052
IR25MW56A-1020 IR25MW54A-1038 IR25MW54A-1046 IR25MW54A-1053
IR25MW56A-1034 IR25MW56A-1040 IR25MW56A-1047 IR25MW56A-1054
IR25MW900B-1016 TB-1041 TB-1048 TB-1055
IR25MW901B-1033

SDG 43507 SDG 43657 SDG 43839 SDG 44005
IR25EW01A-1057 IR25EW01A-1063 IR25EW01A-1070 IR25EW01A-1076
IR25IW02A-1058 IR25IW02A-1064 IR25IW02A-1071 IR25IW02A-1077
IR25MW53A-1059 IR25MW53A-1065 IR25MW53A-1072 IR25MW53A-1078
IR25MW54A-1060 IR25MW53A-1066 IR25MW54A-1073 IR25MW53A-1079
IR25MW56A-1061 IR25MW54A-1067 IR25MW56A-1074 IR25MW54A-1080
TB-1062 IR25MW56A-1068 TB-1075 IR25MW56A-1081

TB-1069 TB-1082

SDG 44177 SDG 44402 SDG 44608 SDG 44797
IR25EW01A-1083 IR25EW01A-1089 IR25EW01A-1096 IR25EW01A-l102
IR25IW02A-1084 IR25IW02A-1090 IR25IW02A-1097 IR25IW02A-l103
IR25MW53A-1085 IR25MW53A-1091 IR25MW53A-1098 IR25MW53A-l104
IR25MW54A-1086 IR25MW54A-1092 IR25MW54A-1099 IR25MW54A-l105
IR25MW56A-1087 IR25MW56A-1093 IR25MW56A-llOO IR25MW56A-l106
TB-1088 IR25MW56A-1094 TB-llOl IR25MW56A-l107

TB-1095 TB-l108

SDG 45000 SDG 45286 SDG 45450 SDG 45664
IR25EW01A-l109 IR25EW01A-11l5 IR25EW01A-1l22 IR25MW37A-1l37
IR25IW02A-lllO IR25IW02A-11l6 IR25IW02A-1l23 IR25MW37B-1l38
IR25MW53A-llll IR25IW02A-1l17 IR25MW53A-1l24 IR25MW55A-1l34
IR25MW54A-1l12 IR25MW53A-1l18 IR25MW54A-1l25 IR25MW57A-1l51
IR25MW56A-1l13 IR25MW54A-1l19 IR25MW56A-1l26 IR25MW904B-1l48
TB-1l14 IR2 5MW5 6A-1l2 0 TB-ll27 TBl-1l55

TB-1l21

SDG 45693 SDG 45738 SDG 45762 SDG 45772
IR25MW17A-1l36 IR25IW02A-1l30 IR25EW01A-1l31 IR25IW02A-BH-1263
IR25MW38B-1l39 IR25MWllA-1l41 IR25MW51A-1l45 IR25MW53A-BH-1262
IR25MW39A-1l43 IR25MW15F-1l42 IR25MW51A-1l54 IR25MW54A-BH-1261
IR25MW39B-1l44 IR25MW53A-1l33 IR25MW54A-1l32 IR25MW54A-BH-1265
IR25MW42B-1l40 IR25MW900B-1l46 IR25MW56A-1l50 IR25MW55A-BH-1264
IR25MW44A-1l35 IR25MW902B-1l49 TB4-1158
IR25MW44A-1l53 IR25MW902B-1l52
TB2-1156 TB3-1157

SDG 51122 SDG 51222 SDG 51308 SDG 51398
IR25EW01A-1l61 IR25EW01A-1l67 IR25EW01A-1l74 IR25EW01A-1l80
IR25IW02A-1l62 IR25IW02A-1l68 IR25IW02A-1l75 IR25IW02A-1l81
IR25MW53A-1163 IR2 5MW53A-1l6 9 IR25MW53A-1l76 IR2 5MW53A-llB 2
'IR25MW54A-1l64 IR25MW53A-1l70 IR25MW54A-1l77 IR25MW54A-llB3
IR25MW56A-1l65 IR25MW54A-1l71 IR25MW56A-1l78 IR25MW56A-llB4
TB-1l66 IR25MW56A-1l72 TB-1l79 IR2 5MW5 6A-llB5

TB-1l73 TB-llB6
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SDG 42686 SDG 42867 SDG 43068 SDG 43242
IR25MW53A-1OO3 IR25EW01A-1037 IR25IW02A-1043 IR25IW02A-1050
IR25MW53A-1028 IR25IW02A-1036 IR25MW53A-1044 IR25MW53A-1051
IR25MW54A-1029 IR25MW53A-1039 IR25MW53A-1045 IR25MW54A-1052
IR25MW56A-1020 IR25MW54A-1038 IR25MW54A-1046 IR25MW54A-1053
IR25MW56A-1034 IR25MW56A-1040 IR25MW56A-1047 IR25MW56A-1054
IR25MW900B-1016 TB-1041 TB-1048 TB-1055
IR25MW901B-1033

SDG 43507 SDG 43657 SDG 43839 SDG 44005
IR25EW01A-1057 IR25EW01A-1063 IR25EW01A-1070 IR25EW01A-1076
IR25IW02A-1058 IR25IW02A-1064 IR25IW02A-1071 IR25IW02A-1077
IR25MW53A-1059 IR25MW53A-1065 IR25MW53A-1072 IR25MW53A-1078
IR25MW54A-1060 IR25MW53A-1066 IR25MW54A-1073 IR25MW53A-1079
IR25MW56A-1061 IR25MW54A-1067 IR25MW56A-1074 IR25MW54A-1080
TB-1062 IR25MW56A-1068 TB-1075 IR25MW56A-1081

TB-1069 TB-1082

SDG 44177 SDG 44402 SDG 44608 SDG 44797
IR25EW01A-1083 IR25EW01A-1089 IR25EW01A-1096 IR25EW01A-l102
IR25IW02A-1084 IR25IW02A-1090 IR25IW02A-1097 IR25IW02A-l103
IR25MW53A-1085 IR25MW53A-1091 IR25MW53A-1098 IR25MW53A-l104
IR25MW54A-1086 IR25MW54A-1092 IR25MW54A-1099 IR25MW54A-l105
IR25MW56A-1087 IR25MW56A-1093 IR25MW56A-llOO IR25MW56A-l106
TB-1088 IR25MW56A-1094 TB-llOl IR25MW56A-l107

TB-1095 TB-l108

SDG 45000 SDG 45286 SDG 45450 SDG 45664
IR25EW01A-l109 IR25EW01A-11l5 IR25EW01A-1l22 IR25MW37A-1l37
IR25IW02A-lllO IR25IW02A-11l6 IR25IW02A-1l23 IR25MW37B-1l38
IR25MW53A-llll IR25IW02A-1l17 IR25MW53A-1l24 IR25MW55A-1l34
IR25MW54A-1l12 IR25MW53A-1l18 IR25MW54A-1l25 IR25MW57A-1l51
IR25MW56A-1l13 IR25MW54A-1l19 IR25MW56A-1l26 IR25MW904B-1l48
TB-1l14 IR2 5MW5 6A-1l2 0 TB-ll27 TBl-1l55

TB-1l21

SDG 45693 SDG 45738 SDG 45762 SDG 45772
IR25MW17A-1l36 IR25IW02A-1l30 IR25EW01A-1l31 IR25IW02A-BH-1263
IR25MW38B-1l39 IR25MWllA-1l41 IR25MW51A-1l45 IR25MW53A-BH-1262
IR25MW39A-1l43 IR25MW15F-1l42 IR25MW51A-1l54 IR25MW54A-BH-1261
IR25MW39B-1l44 IR25MW53A-1l33 IR25MW54A-1l32 IR25MW54A-BH-1265
IR25MW42B-1l40 IR25MW900B-1l46 IR25MW56A-1l50 IR25MW55A-BH-1264
IR25MW44A-1l35 IR25MW902B-1l49 TB4-1158
IR25MW44A-1l53 IR25MW902B-1l52
TB2-1156 TB3-1157

SDG 51122 SDG 51222 SDG 51308 SDG 51398
IR25EW01A-1l61 IR25EW01A-1l67 IR25EW01A-1l74 IR25EW01A-1l80
IR25IW02A-1l62 IR25IW02A-1l68 IR25IW02A-1l75 IR25IW02A-1l81
IR25MW53A-1163 IR2 5MW53A-1l6 9 IR25MW53A-1l76 IR2 5MW53A-llB 2
'IR25MW54A-1l64 IR25MW53A-1l70 IR25MW54A-1l77 IR25MW54A-llB3
IR25MW56A-1l65 IR25MW54A-1l71 IR25MW56A-1l78 IR25MW56A-llB4
TB-1l66 IR25MW56A-1l72 TB-1l79 IR2 5MW5 6A-llB5

TB-1l73 TB-llB6
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Shaw Environmental, Inc.

SDG 42686 SDG 42867 SDG 43068 SDG 43242
IR25MW53A-1OO3 IR25EW01A-1037 IR25IW02A-1043 IR25IW02A-1050
IR25MW53A-1028 IR25IW02A-1036 IR25MW53A-1044 IR25MW53A-1051
IR25MW54A-1029 IR25MW53A-1039 IR25MW53A-1045 IR25MW54A-1052
IR25MW56A-1020 IR25MW54A-1038 IR25MW54A-1046 IR25MW54A-1053
IR25MW56A-1034 IR25MW56A-1040 IR25MW56A-1047 IR25MW56A-1054
IR25MW900B-1016 TB-1041 TB-1048 TB-1055
IR25MW901B-1033

SDG 43507 SDG 43657 SDG 43839 SDG 44005
IR25EW01A-1057 IR25EW01A-1063 IR25EW01A-1070 IR25EW01A-1076
IR25IW02A-1058 IR25IW02A-1064 IR25IW02A-1071 IR25IW02A-1077
IR25MW53A-1059 IR25MW53A-1065 IR25MW53A-1072 IR25MW53A-1078
IR25MW54A-1060 IR25MW53A-1066 IR25MW54A-1073 IR25MW53A-1079
IR25MW56A-1061 IR25MW54A-1067 IR25MW56A-1074 IR25MW54A-1080
TB-1062 IR25MW56A-1068 TB-1075 IR25MW56A-1081

TB-1069 TB-1082

SDG 44177 SDG 44402 SDG 44608 SDG 44797
IR25EW01A-1083 IR25EW01A-1089 IR25EW01A-1096 IR25EW01A-l102
IR25IW02A-1084 IR25IW02A-1090 IR25IW02A-1097 IR25IW02A-l103
IR25MW53A-1085 IR25MW53A-1091 IR25MW53A-1098 IR25MW53A-l104
IR25MW54A-1086 IR25MW54A-1092 IR25MW54A-1099 IR25MW54A-l105
IR25MW56A-1087 IR25MW56A-1093 IR25MW56A-llOO IR25MW56A-l106
TB-1088 IR25MW56A-1094 TB-llOl IR25MW56A-l107

TB-1095 TB-l108

SDG 45000 SDG 45286 SDG 45450 SDG 45664
IR25EW01A-l109 IR25EW01A-11l5 IR25EW01A-1l22 IR25MW37A-1l37
IR25IW02A-lllO IR25IW02A-11l6 IR25IW02A-1l23 IR25MW37B-1l38
IR25MW53A-llll IR25IW02A-1l17 IR25MW53A-1l24 IR25MW55A-1l34
IR25MW54A-1l12 IR25MW53A-1l18 IR25MW54A-1l25 IR25MW57A-1l51
IR25MW56A-1l13 IR25MW54A-1l19 IR25MW56A-1l26 IR25MW904B-1l48
TB-1l14 IR2 5MW5 6A-1l2 0 TB-ll27 TBl-1l55

TB-1l21

SDG 45693 SDG 45738 SDG 45762 SDG 45772
IR25MW17A-1l36 IR25IW02A-1l30 IR25EW01A-1l31 IR25IW02A-BH-1263
IR25MW38B-1l39 IR25MWllA-1l41 IR25MW51A-1l45 IR25MW53A-BH-1262
IR25MW39A-1l43 IR25MW15F-1l42 IR25MW51A-1l54 IR25MW54A-BH-1261
IR25MW39B-1l44 IR25MW53A-1l33 IR25MW54A-1l32 IR25MW54A-BH-1265
IR25MW42B-1l40 IR25MW900B-1l46 IR25MW56A-1l50 IR25MW55A-BH-1264
IR25MW44A-1l35 IR25MW902B-1l49 TB4-1158
IR25MW44A-1l53 IR25MW902B-1l52
TB2-1156 TB3-1157

SDG 51122 SDG 51222 SDG 51308 SDG 51398
IR25EW01A-1l61 IR25EW01A-1l67 IR25EW01A-1l74 IR25EW01A-1l80
IR25IW02A-1l62 IR25IW02A-1l68 IR25IW02A-1l75 IR25IW02A-1l81
IR25MW53A-1163 IR2 5MW53A-1l6 9 IR25MW53A-1l76 IR2 5MW53A-llB 2
'IR25MW54A-1l64 IR25MW53A-1l70 IR25MW54A-1l77 IR25MW54A-llB3
IR25MW56A-1l65 IR25MW54A-1l71 IR25MW56A-1l78 IR25MW56A-llB4
TB-1l66 IR25MW56A-1l72 TB-1l79 IR2 5MW5 6A-llB5

TB-1l73 TB-llB6
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SDG 42686 SDG 42867 SDG 43068 SDG 43242
IR25MW53A-1OO3 IR25EW01A-1037 IR25IW02A-1043 IR25IW02A-1050
IR25MW53A-1028 IR25IW02A-1036 IR25MW53A-1044 IR25MW53A-1051
IR25MW54A-1029 IR25MW53A-1039 IR25MW53A-1045 IR25MW54A-1052
IR25MW56A-1020 IR25MW54A-1038 IR25MW54A-1046 IR25MW54A-1053
IR25MW56A-1034 IR25MW56A-1040 IR25MW56A-1047 IR25MW56A-1054
IR25MW900B-1016 TB-1041 TB-1048 TB-1055
IR25MW901B-1033

SDG 43507 SDG 43657 SDG 43839 SDG 44005
IR25EW01A-1057 IR25EW01A-1063 IR25EW01A-1070 IR25EW01A-1076
IR25IW02A-1058 IR25IW02A-1064 IR25IW02A-1071 IR25IW02A-1077
IR25MW53A-1059 IR25MW53A-1065 IR25MW53A-1072 IR25MW53A-1078
IR25MW54A-1060 IR25MW53A-1066 IR25MW54A-1073 IR25MW53A-1079
IR25MW56A-1061 IR25MW54A-1067 IR25MW56A-1074 IR25MW54A-1080
TB-1062 IR25MW56A-1068 TB-1075 IR25MW56A-1081

TB-1069 TB-1082

SDG 44177 SDG 44402 SDG 44608 SDG 44797
IR25EW01A-1083 IR25EW01A-1089 IR25EW01A-1096 IR25EW01A-l102
IR25IW02A-1084 IR25IW02A-1090 IR25IW02A-1097 IR25IW02A-l103
IR25MW53A-1085 IR25MW53A-1091 IR25MW53A-1098 IR25MW53A-l104
IR25MW54A-1086 IR25MW54A-1092 IR25MW54A-1099 IR25MW54A-l105
IR25MW56A-1087 IR25MW56A-1093 IR25MW56A-llOO IR25MW56A-l106
TB-1088 IR25MW56A-1094 TB-llOl IR25MW56A-l107

TB-1095 TB-l108

SDG 45000 SDG 45286 SDG 45450 SDG 45664
IR25EW01A-l109 IR25EW01A-11l5 IR25EW01A-1l22 IR25MW37A-1l37
IR25IW02A-lllO IR25IW02A-11l6 IR25IW02A-1l23 IR25MW37B-1l38
IR25MW53A-llll IR25IW02A-1l17 IR25MW53A-1l24 IR25MW55A-1l34
IR25MW54A-1l12 IR25MW53A-1l18 IR25MW54A-1l25 IR25MW57A-1l51
IR25MW56A-1l13 IR25MW54A-1l19 IR25MW56A-1l26 IR25MW904B-1l48
TB-1l14 IR2 5MW5 6A-1l2 0 TB-ll27 TBl-1l55

TB-1l21

SDG 45693 SDG 45738 SDG 45762 SDG 45772
IR25MW17A-1l36 IR25IW02A-1l30 IR25EW01A-1l31 IR25IW02A-BH-1263
IR25MW38B-1l39 IR25MWllA-1l41 IR25MW51A-1l45 IR25MW53A-BH-1262
IR25MW39A-1l43 IR25MW15F-1l42 IR25MW51A-1l54 IR25MW54A-BH-1261
IR25MW39B-1l44 IR25MW53A-1l33 IR25MW54A-1l32 IR25MW54A-BH-1265
IR25MW42B-1l40 IR25MW900B-1l46 IR25MW56A-1l50 IR25MW55A-BH-1264
IR25MW44A-1l35 IR25MW902B-1l49 TB4-1158
IR25MW44A-1l53 IR25MW902B-1l52
TB2-1156 TB3-1157

SDG 51122 SDG 51222 SDG 51308 SDG 51398
IR25EW01A-1l61 IR25EW01A-1l67 IR25EW01A-1l74 IR25EW01A-1l80
IR25IW02A-1l62 IR25IW02A-1l68 IR25IW02A-1l75 IR25IW02A-1l81
IR25MW53A-1163 IR2 5MW53A-1l6 9 IR25MW53A-1l76 IR2 5MW53A-llB 2
'IR25MW54A-1l64 IR25MW53A-1l70 IR25MW54A-1l77 IR25MW54A-llB3
IR25MW56A-1l65 IR25MW54A-1l71 IR25MW56A-1l78 IR25MW56A-llB4
TB-1l66 IR25MW56A-1l72 TB-1l79 IR2 5MW5 6A-llB5

TB-1l73 TB-llB6
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SDG 42686 SDG 42867 SDG 43068 SDG 43242
IR25MW53A-1OO3 IR25EW01A-1037 IR25IW02A-1043 IR25IW02A-1050
IR25MW53A-1028 IR25IW02A-1036 IR25MW53A-1044 IR25MW53A-1051
IR25MW54A-1029 IR25MW53A-1039 IR25MW53A-1045 IR25MW54A-1052
IR25MW56A-1020 IR25MW54A-1038 IR25MW54A-1046 IR25MW54A-1053
IR25MW56A-1034 IR25MW56A-1040 IR25MW56A-1047 IR25MW56A-1054
IR25MW900B-1016 TB-1041 TB-1048 TB-1055
IR25MW901B-1033

SDG 43507 SDG 43657 SDG 43839 SDG 44005
IR25EW01A-1057 IR25EW01A-1063 IR25EW01A-1070 IR25EW01A-1076
IR25IW02A-1058 IR25IW02A-1064 IR25IW02A-1071 IR25IW02A-1077
IR25MW53A-1059 IR25MW53A-1065 IR25MW53A-1072 IR25MW53A-1078
IR25MW54A-1060 IR25MW53A-1066 IR25MW54A-1073 IR25MW53A-1079
IR25MW56A-1061 IR25MW54A-1067 IR25MW56A-1074 IR25MW54A-1080
TB-1062 IR25MW56A-1068 TB-1075 IR25MW56A-1081

TB-1069 TB-1082

SDG 44177 SDG 44402 SDG 44608 SDG 44797
IR25EW01A-1083 IR25EW01A-1089 IR25EW01A-1096 IR25EW01A-l102
IR25IW02A-1084 IR25IW02A-1090 IR25IW02A-1097 IR25IW02A-l103
IR25MW53A-1085 IR25MW53A-1091 IR25MW53A-1098 IR25MW53A-l104
IR25MW54A-1086 IR25MW54A-1092 IR25MW54A-1099 IR25MW54A-l105
IR25MW56A-1087 IR25MW56A-1093 IR25MW56A-llOO IR25MW56A-l106
TB-1088 IR25MW56A-1094 TB-llOl IR25MW56A-l107

TB-1095 TB-l108

SDG 45000 SDG 45286 SDG 45450 SDG 45664
IR25EW01A-l109 IR25EW01A-11l5 IR25EW01A-1l22 IR25MW37A-1l37
IR25IW02A-lllO IR25IW02A-11l6 IR25IW02A-1l23 IR25MW37B-1l38
IR25MW53A-llll IR25IW02A-1l17 IR25MW53A-1l24 IR25MW55A-1l34
IR25MW54A-1l12 IR25MW53A-1l18 IR25MW54A-1l25 IR25MW57A-1l51
IR25MW56A-1l13 IR25MW54A-1l19 IR25MW56A-1l26 IR25MW904B-1l48
TB-1l14 IR2 5MW5 6A-1l2 0 TB-ll27 TBl-1l55

TB-1l21

SDG 45693 SDG 45738 SDG 45762 SDG 45772
IR25MW17A-1l36 IR25IW02A-1l30 IR25EW01A-1l31 IR25IW02A-BH-1263
IR25MW38B-1l39 IR25MWllA-1l41 IR25MW51A-1l45 IR25MW53A-BH-1262
IR25MW39A-1l43 IR25MW15F-1l42 IR25MW51A-1l54 IR25MW54A-BH-1261
IR25MW39B-1l44 IR25MW53A-1l33 IR25MW54A-1l32 IR25MW54A-BH-1265
IR25MW42B-1l40 IR25MW900B-1l46 IR25MW56A-1l50 IR25MW55A-BH-1264
IR25MW44A-1l35 IR25MW902B-1l49 TB4-1158
IR25MW44A-1l53 IR25MW902B-1l52
TB2-1156 TB3-1157

SDG 51122 SDG 51222 SDG 51308 SDG 51398
IR25EW01A-1l61 IR25EW01A-1l67 IR25EW01A-1l74 IR25EW01A-1l80
IR25IW02A-1l62 IR25IW02A-1l68 IR25IW02A-1l75 IR25IW02A-1l81
IR25MW53A-1163 IR2 5MW53A-1l6 9 IR25MW53A-1l76 IR2 5MW53A-llB 2
'IR25MW54A-1l64 IR25MW53A-1l70 IR25MW54A-1l77 IR25MW54A-llB3
IR25MW56A-1l65 IR25MW54A-1l71 IR25MW56A-1l78 IR25MW56A-llB4
TB-1l66 IR25MW56A-1l72 TB-1l79 IR2 5MW5 6A-llB5

TB-1l73 TB-llB6
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Shaw Environmental, Inc.

SDG 51592 SDG.51782 SDG 51894 SDG 52096
IR25EWOIA-1l87 IR25EWOIA-1l93 IR25EWOIA-1200 IR25EWOIA-1206
IR25IW02A-1l88 IR25IW02A-1l94 IR25IW02A-1201 IR25IW02A-1207
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The following analytical quality control (QC) elements were evaluated and used as the basis for
qualifying data:

• Holding time and temperature compliance

• Calibrations

• Method blank contamination

• Field blank contamination

• Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD)
accuracy and precision

• Matrix spike (MS) and matrix spike duplicate (MSD) accuracy and precision

• Internal standard recovery
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Shaw Environmental, Inc.

• Interference check sample recovery (metals analysis)

• Inductively Coupled Plasma (ICP) serial dilution (EPA Method 6010B only)

• Surrogate recovery

• Sample duplicate precision

The following EPA qualifiers were applied to analytical results based on tm review and

validation processes:

• J qualifier denotes the analyte was positively identified, but the associated numerical
value is estimated

• U qualifier denotes the analyte was analyzed for, but not detected. The associated
numerical value is at or below the reporting limit

• UJ qualifier denotes the associated quantitation limit may be inaccurate or imprecise

• R qualifier denotes the data are unusable due to deficiencies in the ability to analyze
the sample and meet analytical QC criteria

The following sections discuss the quality of data and the reasons for qualification.

1.1 Sample Shipment and Storage (Reason Code T)
Prior to sample collection, temperature blanks were packaged with all coolers containing
environmental samples. Temperature blanks served as a check of the temperature preservation

for samples during shipment to the laboratory. During this sampling event, the temperatures of

all coolers received by the laboratory were within the acceptable range of 2 degrees Celsius (OC)

to 6°C.

1.2 Holding Time (Reason Code H)
Sample holding times were evaluated by comparing the sample collection dates to the sample

extraction and analysis dates. All holding time requirements were met, with the exceptions noted

below.

Nitrate (EPA Method 300.0)

One sample IR25IW02A-I 043 was analyzed for nitrate 4 days past the holding time requirement

of 48 hours due to laboratory oversight. The nitrate result for this sample was rejected due to

holding time exceedance.

The sample result is presented in Table 2. The rejected nitrate result in one groundwater sample

did not have significant affect on the data usability for the purposes of the treatability study.
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A method blank is a matrix equivalent sample used to check reagent or process introduced

contamination during the method preparation and analysis. For organic analyses, field sample

results were evaluated with respect to the laboratory method blank prepared and analyzed with

each analytical batch. For inorganic analytes, initial and continuing calibration blanks were

analyzed in addition to the method blanks.

Per EPA requirements (EPA, 1994 and EPA, 1999), if the sample results are less than or equal to

10 times the amount found in any blank for the common laboratory contaminants (methylene
chloride, acetone, chloroform and 2-butanone) or 5 times the amount for other compounds, then

results are qualified as not detected (U) at their practical quantitation limit (PQL).

The sample results discussed below and summarized in Table 1 were qualified as not detected

(U) due to laboratory blank and continuing calibration blank contamination

Metals (EPA Method 6010B)

Metals results in 51 groundwater and 5 soil samples were qualified as not detected (U) due to

laboratory blank and continuing calibration blank contamination. One or more metal (arsenic,
barium, cadmium, chromium and mercury) results by EPA Method 6010B'7470A were qualified

as not detected (U) due to laboratory blank and continuing calibration blanks contamination

VOC (EPA 8260B)

Methylene chloride results in 16 groundwater, 5 soil samples, and 5 trip blanks were qualified as

not detected (U) due to laboratory blank contamination. 2-Butanone results in 4 groundwater

samples and one trip blank were qualified as not detected (U) due to laboratory blank
contamination.

PCBs (EPA Method 8082)

Aroc1or 1016 results in 16 groundwater and 4 soil samples were qualified as not detected (U) due
to laboratory blank contamination.

All of the above noted qualifications due to laboratory blank contamination were minor and did
not affect the data usability.

1.4 Calibration (Reason Codes C)

Instrument calibration was performed for each analysis according to the EPA MF:thod

requirements. The linear analytical· range was established for each method by the analysis of

standards prepared at increasing concentrations that cover the expected sample concentrations.
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1.4 Calibration (Reason Codes C)

Instrument calibration was performed for each analysis according to the EPA MF:thod

requirements. The linear analytical· range was established for each method by the analysis of

standards prepared at increasing concentrations that cover the expected sample concentrations.
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The acceptability of the initial calibration was detennined by calculation of a method-specific

statistical parameter, such as a percent relative standard deviation or correlation coefficient

Following initial calibration and routinely during sample analysis, the stability of analytical

systems was monitored by analysis of standards at concentrations near the mid-point of the linear

range. The accuracy of sample results associated with a noncompliant continuing calibration

verification may be less than expected, depending on the magnitude of the deviation from

method acceptance criteria.

The initial calibration requirements were met for all target analytes.

The sample results qualified for continuing calibration verification (CCV) outliers are discussed

below and are summarized in Table 1.

VOC (EPA 8260B)

VOC results in 161 groundwater, 8 soil samples, and 30 trip blanks were qualified as estimated
concentrations [J/UJ] due to noncompliant continuing calibration.

The primary VOC of concern for the treatability study at RU C5 included chlorinated ethenes
(tetrachloroethene [PCE], trichloroethene [TCE], dichloroethene [DCE] and vinyl chloride),
chlorinated ethanes (monochloroethane, 1,2-dichloroethane [DCAD, and chlorobenzenes
(monochlorobenzene, 1,2-, 1,3- and l,4-dichlorobenzene, and 1,2,3- and 1,2,4-trichlorobenzene).

The continuing calibration verification standards were within control limits for all of the None
primary VOC with the exception of PCE and 1,2,4-trichlorobenzene, which were out of control
limits is a few CCV standards.

SY~C (EPA 8270C)

SY~C results in 67 groundwater samples were qualified as estimated concentrations [J/UJ] due
to noncompliant continuing calibration verification standards.

HPLC-UV

Propionic acid results in 4 samples were qualified as estimated concentrations [J/UJ] due to
noncompliant continuing calibration verification standards.

The above noted continuing calibration verification standards were outside the EPA specified
acceptance criteria; however, all recoveries were within the reasonable range.

The continuing calibration deviations were minor and did not affect the data usability.
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Laboratory Control Sample and Laboratory Control Sample Duplicate
(Reason Code L)

The LCS is an aliquot of analyte- free water spiked with all target analytes and is prepared with

each extraction batch for organic and inorganic analys~s. The recovery of target analytes from

the LCS is measurement of method performance in an interference- free sample matrix. Failure

of target analyte recovery from the LCS to meet method acceptance criteria may indicate a

systematic problem with the preparation and analysis of all samples in the batch. In some cases,

a LCS and a laboratory control sample duplicate (LCSD) pair was extracted and analyzed in lieu

of a MS and matrix spike duplicate (MSD) to measure precision for analytical batch.

All of the LCS and LCSD recoveries, and relative percent difference (RPD) between LCS/LCSD

recoveries met the acceptance criteria, with one exception

Sy~C (EPA 8270C)

The RPD between LCS/LCSD recoveries for phenol and 4-nitrophenol in SDG 45772 were

outside the acceptance criteria. As a result, phenol and 4-nitrophenol results in 2 samples were

qualified as estimated concentrations [J/UJ] due to noncompliant RPDs.

The RPD deviations were minor and did not affect the data usability.

1.6 Matrix Spike and Matrix Spike Duplicate Samples (Reason Code M)
The MS and MSD samples are a portion of a field sample spiked with all target analytes, and is

prepared with each extraction batch for extractable organic and inorganic analytes and with each

analytical batch for volatile analytes. The MS/MSD samples are used to evaluate any bias

introduced to the method due to matrix interferences, and to measure accuracy and precision for

each analytical batch. For inorganic analyses, a field sample duplicate may be prepared in lieu of

a MSD) to measure precision for analytical batch.

The sample results qualified for noncompliant MS, MSD, and RPD recoveries are summarized in

Table! and discussed below.

RSK 175

Ethane results in 8 groundwater samples (SDGs 43657 and 44005) were qualified as estimated

concentrations (J/UJ) due to noncompliant MS and MSD recoveries. Ethane recoveries were

66 and 68 percent, which were slightly outside the acceptance criteria of 70-1 05 percent.

Per EPA requirement (EPA, 1994 and EPA, 1999) whe~ recoveries are outside the acceptance

criteria, but still within reasonable range (>30 percent for metals and>10 percent for organic

analysis), affected results are qualified as estimated values (J/UJ) and data are not rejected.
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RSK 175
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\.
/ In all cases discussed above, none of the MS/MSD recoveries were below the rejection criteria.

All of the above referenced qualificatiom due to noncompliant MS/MSD and RPD were

considered minor, and data usability was not affected.

1.7 Surrogate Recovery (Reason Code S)
Surrogate standards are organic compounds added to all field and laboratory samples for organic

analysis to evaluate matrix effects and method performance on an individual sample basis.

All of the organic surrogate recoveries were within acceptance criteria, with the exceptions noted

below.

VOC (8260B)

VOC results in 11 groundwater samples were qualified as estimated concentrations (J/UJ) due to

noncompliant surrogate recoveries.

The qualified sample results are summarized in Table 1.

/

1.8 Inductively Coupled Plasma Serial Dilution (Reason Code A)
The Inductively Coupled Plasma (ICP) serial dilutions are performed at a frequency of

10 percent of all sample analyses for metals by EPA Methods 6010B. The serial dilution result

is expected to agree with the undiluted sample result within 10 percent. All of the serial dilution

results met the specified criteria, with the exception of chromium in 3 groundwater samples.

Chromium results were qualified as estimated concentrations (UJ) due to noncompliant ICP

serial dilution recoveries.

The affected sample results are summarized in Table 1.

The qualifications due to ICP serial dilutions outliers were considered minor, and the data

usability was not affected.

1.9 Inductively Coupled Plasma Interference Check sample (Reason Code 0)
The ICP Interference Check Sample (ICS) verifies the analytical instrument's ability to

overcome interferences typical of those found in .samples. Laboratory analyzed ICS at the

method required frequency. All of the ICS sample results met the criteria.

1.10 Internal Standard Response Check (Reason Code I)
The analysis of internal standards determines the existence and magnitude of instrument drift and

physical interferences for EPA Methods 8260B and 8270C. The internal standard response
.\ criteria were met for all samples.
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/ 1.11 Field Quality Control Samples
Field QC samples were collected to assess the acceptability of sampling techniques,

decontamination procedures, and the potential of sample contamination during field sample

collection and shipment. The field QC samples consisted of trip blanks and field duplicate

samples.

All of the groundwater samples were collected using a peristaltic pump and dedicated sample
collection tubing. Therefore, no equipment rinsate samples were collected.

Trip blanks were shipped with all groundwater volatile samples collected. Trip blank results
were used to determine whether samples had been contaminated with VOCs during
transportation or sample collection. A total of 39 trip blanks were collected during the sampling
period.

VOCs were not detected in any of the trip blanks submitted for this project.

Field Duplicate Precision

)

/
./

Field duplicates were analyzed to assess precision of sample collection technique. A total of
19 groundwater duplicate samples and 2 soil duplicate samples were collected corresponding to

approximately 9.6 percent of the total number of samples collected for this sampling event. The
field duplicate samples were evaluated by calculating the relative percent difference for analytes
detected in both the sample and field duplicate.

Pairs of results greater than the PQL were considered acceptable if the relative percent difference
(RPD) was less than 35 percent for groundwater samples and 50 percent for soil samples. Field
duplicate results are summarized in Table-3 "Relative Percent Difference between Groundwater
Field Duplicate Pairs" and Table-4 "Relative Percent Difference between Soil Field Duplicate
Pairs".

Field duplicate precision was within control limits for all groundwater and soil sampling for the
project, with the exceptions noted below.

Groundwater .

• In sample IR25MW37B and field duplicate pair collected on March 24, 2004, the
RPD for methylene chloride was 40 percent.

• In sample IR25MW54A and field duplicate pair collected on April 26, 2005, the RPD
for l,4-dichlorobenzene was 65 percent.

• In sample IR25MW42B and field duplicate pair collected on May 11, 2005, the RPD
for mercury was 57 percent.
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• In sample IR25MW37B and field duplicate pair collected on May 11,2005, the RPD
for mercury was 59 percent.

Soil

• In sample IR25MW54A and field duplicate pair collected on December 10, 2004, the
RPDs for manganese, 1,2-dichlorobenzene and 1,4-dichlorobenzene were in the range
58 to 117 percent. .

• In sample IR25MW53A and field duplicate pair collected on May 25,2005, the RPD
for chromium was 52 percent.

High RPD values in soil samples could be attributed to non-homogeneous sample matrix.

The data usability is not affected due to RPD values outside the acceptance criteria.

1.12 Chemical Data Quality and Usability
In summary, the QC data are indicative of acceptable analytical method performance. With the

exception of the one nitrate result in sample IR25IW02A-I043, the anomalies mentioned above

do not invalidate the data for its intended use. The data are valid and usable for project

decisions.
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Table 1
QualifiedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG Sample!D Parameter Result MDL RL Units Qualifier Code

GENCHEM RSK175

043657 IR25EVV01~1063 Ethane 3 0.35 3 ug/L UJ M

IR25IVV02A-1064 Ethane 30 3.5 30 ug/L UJ M
IR25MW53~1 065 Ethane 30 3.5 30 ug/L UJ M

IR25MW54~1067 Ethane 30 . 3.5 30 ug/L J M
044005 IR25EW01~1076 Ethane 3 0.35 3 ug/L UJ M

IR25IW02~1077 Ethane 15 1.8 15 ug/L UJ M
IR25MW53~1 078 Ethane 25 0.70 6 ug/L J M

IR25MW54A-1080 Ethane 300 35 300 ug/L UJ M

METALS SW6010B

042211 IR06MVV44A-1 005 Cadmium 10 0.098 10 ug/L U B

Chromium 50 0.45 10 ug/L UJ A
IR25MVV15F-1012 Cadmium 10 0.098 10 ug/L U B

Chromium 50 0.45 10 ug/L UJ A
IR25MW42B-1010 Cadmium 10 0.098 10 ug/L U B

Chromium 50 0.45 10 ug/L UJ A
)

042224 IR25EW01A-1001 Arsenic 50 1.6 50 ug/L U B

Chromium 10 0.45 10 ug/L U B
IR25MW17~1006 Chromium 10 0.45 10 ug/L U B

IR25MW37A-1007 Arsenic 50 1.6 50 ug/L U B
IR25MW37B-1008 Chromium 10 0.45 10 ug/L U B
IR25MW38B-1009 Arsenic 50 1.6 50 ug/L U B

042248 IR251VV02A-1000 Chromium 10 0.45 10 ug/L U B

IR25MVV11A-1011 Chromium 10 0.45 10 ug/L U B
IR25MW39A-1013 Chromium 10 0.45 10 ug/L U B
1R25MW39B-1014 Chromium 10 0.45 10 ug/L U B
IR25MW51A-1015 Cadmium 10 0.098 10 ug/L U B

Chromium 10 0.45 10 ug/L U B
1R25MW53A-1003 Cadmium 10 0.098 10 ug/L U B

Chromium 10 0.45 10 ug/L U B
1R25MW56~1020 Cadmium 10 0.098 10 ug/L U B
IR25MVV900B-1016 Chromium 10 0.45 10 ug/L U B
IR25MVV900B-1025 Chromium 10 0.45 10 ug/L U B

045664 1R25MW37~1137 Arsenic 50 1.9 50 ug/L U B
Cadmium 10 0.12 10 ug/L U B
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045664 IR25MW55A-1134 Arsenic 50 1.9 50 ug/L U B
Cadmium 10 0.12 10 ug/L U B

IR25MW904B-1148 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B

045693 IR06MW44A-1135 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR06MW44A-1153 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
1R25MW17A-1136 Arsenic 50 1.9 50 ug/L U B

IR25MW38B·1139 Mercury 0.2 0.015 0.2 ug/L U B

IR25MW39A-1143 Arsenic 50 1.9 50 ug/L U B
IR25MW39B-1144 Arsenic 50 1.9 50 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR25MW42B-1140 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
045738 IR25IW02A-1130 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW11A-1141 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW15F-1142 Arsenic 50 1.9 50 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR25MW53A-1133 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW900B-1146 Arsenic 50 1.9 50 ug/L U B
IR25MW902B-1149 Arsenic 50 1.9 50 ug/L U B
IR25MW902B-1152 Arsenic 50 1.9 50 ug/L U B

045762 IR25EW01A-1131 Cadmium 10 0.22 10 ug/L U B
IR25MW51A-1145 Arsenic 50 2.2 50 ug/L U B
IR25MW54A-1132 Arsenic 50 2.2 50 ug/L U B
IR25MW56A-1150 Arsenic 50 2.2 50 ug/L U B

045772 IR25IW02A-BH-1263 Arsenic 10 0.11 10 mg/kg U B
IR25MW53A-BH-1262 Arsenic 10 0.11 10 mg/kg U B

Mercury 0.2 0.0025 0.2 mg/kg U B
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Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California
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045664 IR25MW55A-1134 Arsenic 50 1.9 50 ug/L U B
Cadmium 10 0.12 10 ug/L U B

IR25MW904B-1148 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B

045693 IR06MW44A-1135 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR06MW44A-1153 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
1R25MW17A-1136 Arsenic 50 1.9 50 ug/L U B

IR25MW38B·1139 Mercury 0.2 0.015 0.2 ug/L U B

IR25MW39A-1143 Arsenic 50 1.9 50 ug/L U B
IR25MW39B-1144 Arsenic 50 1.9 50 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR25MW42B-1140 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
045738 IR25IW02A-1130 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW11A-1141 Arsenic 50 1.9 50 ug/L U B
Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW15F-1142 Arsenic 50 1.9 50 ug/L U B

Mercury 0.2 0.015 0.2 ug/L U B
IR25MW53A-1133 Arsenic 50 1.9 50 ug/L U B

Chromium 10 0.88 10 ug/L U B
Mercury 0.2 0.015 0.2 ug/L U B

IR25MW900B-1146 Arsenic 50 1.9 50 ug/L U B
IR25MW902B-1149 Arsenic 50 1.9 50 ug/L U B
IR25MW902B-1152 Arsenic 50 1.9 50 ug/L U B

045762 IR25EW01A-1131 Cadmium 10 0.22 10 ug/L U B
IR25MW51A-1145 Arsenic 50 2.2 50 ug/L U B
IR25MW54A-1132 Arsenic 50 2.2 50 ug/L U B
IR25MW56A-1150 Arsenic 50 2.2 50 ug/L U B

045772 IR25IW02A-BH-1263 Arsenic 10 0.11 10 mg/kg U B
IR25MW53A-BH-1262 Arsenic 10 0.11 10 mg/kg U B

Mercury 0.2 0.0025 0.2 mg/kg U B
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045772 IR25MW54A-BH-1261 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.28 0.0025 0.2 mg/kg U B

IR25MW54A-BH-1265 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.42 0.0025 0.2 mg/kg U B

IR25MW55A-BH-1264 Arsenic 10 0.11 10 mg/kg U B
Chromium 152 0.011 5 mg/kg J M
Mercury 0.2 0.0025 0.2 mg/kg U B

052688 IR06MW44A-1237 Cadmium 0.26 0.12 10 ug/L U B
052714 IR25MW37B-1256 Cadmium 0.41 0.12 10 ug/L U B

1R25MW39B-1246 Mercury 0.055 0.015 0.2 ug/L U B
052742 IR25MW900B-1254 Mercury 0.10 0.015 0.2 ug/L U B

IR25MW902B-1251 Arsenic 3.5 2.3 50 ug/L U B
Mercury 0.050 0.015 0.2 ug/L U B

052765 IR25EW01A-1233 Arsenic 11.3 1.6 50 ug/L U B

ORGANIC ACID HPLC

,, 043657 IR25EW01A-1063 Propionic Acid 810 30 200 mg/L J C
IR251W02A-1064 Propionic Acid 10 1.5 10 mg/L UJ C

" IR25MW53A-1065 Propionic Acid 10 1.5 10 mg/L UJ C
IR25MW54A-1067 Propionic Acid 1600 30 200 mg/L J C

PCBS SWBOB2

045664 1R25MW37A-1137 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW37B-1138 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW904B-1148 Aroclor-1016 1 0.035 0.96 ug/L U B

045693 IR06MW44A-1135 Aroclor-1016 1 0.035 0.96 ug/L U B
IR06MW44A-1153 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW17A-1136 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW38B-1139 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW39A-1143 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW42B-1140 Aroclor-1016 1 0.035 0.96 ug/L U B

045738 IR251W02A-1130 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW11A-1141 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW15F-1142 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW53A-1133 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW900B-1146 Aroclor-1016 1 0.035 0.96 ug/L U B

045772 IR25IW02A-BH-1263 Aroclor-1016 33 0.93 33 ug/kg U B
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045772 IR25MW54A-BH-1261 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.28 0.0025 0.2 mg/kg U B

IR25MW54A-BH-1265 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.42 0.0025 0.2 mg/kg U B

IR25MW55A-BH-1264 Arsenic 10 0.11 10 mg/kg U B
Chromium 152 0.011 5 mg/kg J M
Mercury 0.2 0.0025 0.2 mg/kg U B

052688 IR06MW44A-1237 Cadmium 0.26 0.12 10 ug/L U B
052714 IR25MW37B-1256 Cadmium 0.41 0.12 10 ug/L U B

1R25MW39B-1246 Mercury 0.055 0.015 0.2 ug/L U B
052742 IR25MW900B-1254 Mercury 0.10 0.015 0.2 ug/L U B

IR25MW902B-1251 Arsenic 3.5 2.3 50 ug/L U B
Mercury 0.050 0.015 0.2 ug/L U B

052765 IR25EW01A-1233 Arsenic 11.3 1.6 50 ug/L U B

ORGANIC ACID HPLC

,, 043657 IR25EW01A-1063 Propionic Acid 810 30 200 mg/L J C
IR251W02A-1064 Propionic Acid 10 1.5 10 mg/L UJ C

" IR25MW53A-1065 Propionic Acid 10 1.5 10 mg/L UJ C
IR25MW54A-1067 Propionic Acid 1600 30 200 mg/L J C

PCBS SWBOB2

045664 1R25MW37A-1137 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW37B-1138 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW904B-1148 Aroclor-1016 1 0.035 0.96 ug/L U B

045693 IR06MW44A-1135 Aroclor-1016 1 0.035 0.96 ug/L U B
IR06MW44A-1153 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW17A-1136 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW38B-1139 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW39A-1143 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW42B-1140 Aroclor-1016 1 0.035 0.96 ug/L U B

045738 IR251W02A-1130 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW11A-1141 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW15F-1142 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW53A-1133 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW900B-1146 Aroclor-1016 1 0.035 0.96 ug/L U B

045772 IR25IW02A-BH-1263 Aroclor-1016 33 0.93 33 ug/kg U B
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045772 IR25MW54A-BH-1261 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.28 0.0025 0.2 mg/kg U B

IR25MW54A-BH-1265 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.42 0.0025 0.2 mg/kg U B

IR25MW55A-BH-1264 Arsenic 10 0.11 10 mg/kg U B
Chromium 152 0.011 5 mg/kg J M
Mercury 0.2 0.0025 0.2 mg/kg U B

052688 IR06MW44A-1237 Cadmium 0.26 0.12 10 ug/L U B
052714 IR25MW37B-1256 Cadmium 0.41 0.12 10 ug/L U B

1R25MW39B-1246 Mercury 0.055 0.015 0.2 ug/L U B
052742 IR25MW900B-1254 Mercury 0.10 0.015 0.2 ug/L U B

IR25MW902B-1251 Arsenic 3.5 2.3 50 ug/L U B
Mercury 0.050 0.015 0.2 ug/L U B

052765 IR25EW01A-1233 Arsenic 11.3 1.6 50 ug/L U B

ORGANIC ACID HPLC

,, 043657 IR25EW01A-1063 Propionic Acid 810 30 200 mg/L J C
IR251W02A-1064 Propionic Acid 10 1.5 10 mg/L UJ C

" IR25MW53A-1065 Propionic Acid 10 1.5 10 mg/L UJ C
IR25MW54A-1067 Propionic Acid 1600 30 200 mg/L J C

PCBS SWBOB2

045664 1R25MW37A-1137 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW37B-1138 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW904B-1148 Aroclor-1016 1 0.035 0.96 ug/L U B

045693 IR06MW44A-1135 Aroclor-1016 1 0.035 0.96 ug/L U B
IR06MW44A-1153 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW17A-1136 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW38B-1139 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW39A-1143 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW42B-1140 Aroclor-1016 1 0.035 0.96 ug/L U B

045738 IR251W02A-1130 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW11A-1141 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW15F-1142 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW53A-1133 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW900B-1146 Aroclor-1016 1 0.035 0.96 ug/L U B

045772 IR25IW02A-BH-1263 Aroclor-1016 33 0.93 33 ug/kg U B
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045772 IR25MW54A-BH-1261 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.28 0.0025 0.2 mg/kg U B

IR25MW54A-BH-1265 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.42 0.0025 0.2 mg/kg U B

IR25MW55A-BH-1264 Arsenic 10 0.11 10 mg/kg U B
Chromium 152 0.011 5 mg/kg J M
Mercury 0.2 0.0025 0.2 mg/kg U B

052688 IR06MW44A-1237 Cadmium 0.26 0.12 10 ug/L U B
052714 IR25MW37B-1256 Cadmium 0.41 0.12 10 ug/L U B

1R25MW39B-1246 Mercury 0.055 0.015 0.2 ug/L U B
052742 IR25MW900B-1254 Mercury 0.10 0.015 0.2 ug/L U B

IR25MW902B-1251 Arsenic 3.5 2.3 50 ug/L U B
Mercury 0.050 0.015 0.2 ug/L U B

052765 IR25EW01A-1233 Arsenic 11.3 1.6 50 ug/L U B

ORGANIC ACID HPLC

,, 043657 IR25EW01A-1063 Propionic Acid 810 30 200 mg/L J C
IR251W02A-1064 Propionic Acid 10 1.5 10 mg/L UJ C

" IR25MW53A-1065 Propionic Acid 10 1.5 10 mg/L UJ C
IR25MW54A-1067 Propionic Acid 1600 30 200 mg/L J C

PCBS SWBOB2

045664 1R25MW37A-1137 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW37B-1138 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW904B-1148 Aroclor-1016 1 0.035 0.96 ug/L U B

045693 IR06MW44A-1135 Aroclor-1016 1 0.035 0.96 ug/L U B
IR06MW44A-1153 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW17A-1136 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW38B-1139 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW39A-1143 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW42B-1140 Aroclor-1016 1 0.035 0.96 ug/L U B

045738 IR251W02A-1130 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW11A-1141 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW15F-1142 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW53A-1133 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW900B-1146 Aroclor-1016 1 0.035 0.96 ug/L U B

045772 IR25IW02A-BH-1263 Aroclor-1016 33 0.93 33 ug/kg U B
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045772 IR25MW54A-BH-1261 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.28 0.0025 0.2 mg/kg U B

IR25MW54A-BH-1265 Arsenic 10 0.11 10 mg/kg U B
Mercury 0.42 0.0025 0.2 mg/kg U B

IR25MW55A-BH-1264 Arsenic 10 0.11 10 mg/kg U B
Chromium 152 0.011 5 mg/kg J M
Mercury 0.2 0.0025 0.2 mg/kg U B

052688 IR06MW44A-1237 Cadmium 0.26 0.12 10 ug/L U B
052714 IR25MW37B-1256 Cadmium 0.41 0.12 10 ug/L U B

1R25MW39B-1246 Mercury 0.055 0.015 0.2 ug/L U B
052742 IR25MW900B-1254 Mercury 0.10 0.015 0.2 ug/L U B

IR25MW902B-1251 Arsenic 3.5 2.3 50 ug/L U B
Mercury 0.050 0.015 0.2 ug/L U B

052765 IR25EW01A-1233 Arsenic 11.3 1.6 50 ug/L U B

ORGANIC ACID HPLC

,, 043657 IR25EW01A-1063 Propionic Acid 810 30 200 mg/L J C
IR251W02A-1064 Propionic Acid 10 1.5 10 mg/L UJ C

" IR25MW53A-1065 Propionic Acid 10 1.5 10 mg/L UJ C
IR25MW54A-1067 Propionic Acid 1600 30 200 mg/L J C

PCBS SWBOB2

045664 1R25MW37A-1137 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW37B-1138 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW904B-1148 Aroclor-1016 1 0.035 0.96 ug/L U B

045693 IR06MW44A-1135 Aroclor-1016 1 0.035 0.96 ug/L U B
IR06MW44A-1153 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW17A-1136 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW38B-1139 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW39A-1143 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW42B-1140 Aroclor-1016 1 0.035 0.96 ug/L U B

045738 IR251W02A-1130 Aroclor-1016 1 0.035 0.96 ug/L U B
1R25MW11A-1141 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW15F-1142 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW53A-1133 Aroclor-1016 1 0.035 0.96 ug/L U B
IR25MW900B-1146 Aroclor-1016 1 0.035 0.96 ug/L U B

045772 IR25IW02A-BH-1263 Aroclor-1016 33 0.93 33 ug/kg U B
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045772 1R25MW53A-BH-1262 Aroclor-1016 33 0.93 33 ug/kg U B
IR25MW54A-BH-1261 Aroclor-1016 33 0.93 33 ug/kg U B

1R25MW54A-BH-1265 Aroclor-1016 33 0.93 33 ug/kg U B
051122 IR25EW01A-1161 Aroclor-1016 0.2 0.035 0.96 ug/L U B

IR251W02A-1162 Aroclor-1016 0.2 0.035 0.96 ug/L U B

SEMIVOLATILES SW8270C

042211 IR06MW44A-1005 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C

Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
\ IR25MW15F-1012 2-Nitroaniline 48 2.9 48 ug/L UJ C

)
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

4-Methylphenol 9.6 1.7 9.6 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
IR25MW42B-1010 2-Nitroaniline 48 2.9 48 ug/L UJ C

3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C

BenzoicAcid 48 1.9 48 ug/L UJ C
Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C
Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
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045772 1R25MW53A-BH-1262 Aroclor-1016 33 0.93 33 ug/kg U B
IR25MW54A-BH-1261 Aroclor-1016 33 0.93 33 ug/kg U B

1R25MW54A-BH-1265 Aroclor-1016 33 0.93 33 ug/kg U B
051122 IR25EW01A-1161 Aroclor-1016 0.2 0.035 0.96 ug/L U B

IR251W02A-1162 Aroclor-1016 0.2 0.035 0.96 ug/L U B

SEMIVOLATILES SW8270C

042211 IR06MW44A-1005 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C

Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
\ IR25MW15F-1012 2-Nitroaniline 48 2.9 48 ug/L UJ C

)
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

4-Methylphenol 9.6 1.7 9.6 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
IR25MW42B-1010 2-Nitroaniline 48 2.9 48 ug/L UJ C

3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C

BenzoicAcid 48 1.9 48 ug/L UJ C
Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C
Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
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045772 1R25MW53A-BH-1262 Aroclor-1016 33 0.93 33 ug/kg U B
IR25MW54A-BH-1261 Aroclor-1016 33 0.93 33 ug/kg U B

1R25MW54A-BH-1265 Aroclor-1016 33 0.93 33 ug/kg U B
051122 IR25EW01A-1161 Aroclor-1016 0.2 0.035 0.96 ug/L U B

IR251W02A-1162 Aroclor-1016 0.2 0.035 0.96 ug/L U B

SEMIVOLATILES SW8270C

042211 IR06MW44A-1005 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C

Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
\ IR25MW15F-1012 2-Nitroaniline 48 2.9 48 ug/L UJ C

)
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

4-Methylphenol 9.6 1.7 9.6 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
IR25MW42B-1010 2-Nitroaniline 48 2.9 48 ug/L UJ C

3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C

BenzoicAcid 48 1.9 48 ug/L UJ C
Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C
Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
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045772 1R25MW53A-BH-1262 Aroclor-1016 33 0.93 33 ug/kg U B
IR25MW54A-BH-1261 Aroclor-1016 33 0.93 33 ug/kg U B

1R25MW54A-BH-1265 Aroclor-1016 33 0.93 33 ug/kg U B
051122 IR25EW01A-1161 Aroclor-1016 0.2 0.035 0.96 ug/L U B

IR251W02A-1162 Aroclor-1016 0.2 0.035 0.96 ug/L U B

SEMIVOLATILES SW8270C

042211 IR06MW44A-1005 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C

Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
\ IR25MW15F-1012 2-Nitroaniline 48 2.9 48 ug/L UJ C

)
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

4-Methylphenol 9.6 1.7 9.6 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
IR25MW42B-1010 2-Nitroaniline 48 2.9 48 ug/L UJ C

3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C

BenzoicAcid 48 1.9 48 ug/L UJ C
Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C
Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
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045772 1R25MW53A-BH-1262 Aroclor-1016 33 0.93 33 ug/kg U B
IR25MW54A-BH-1261 Aroclor-1016 33 0.93 33 ug/kg U B

1R25MW54A-BH-1265 Aroclor-1016 33 0.93 33 ug/kg U B
051122 IR25EW01A-1161 Aroclor-1016 0.2 0.035 0.96 ug/L U B

IR251W02A-1162 Aroclor-1016 0.2 0.035 0.96 ug/L U B

SEMIVOLATILES SW8270C

042211 IR06MW44A-1005 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C

Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
\ IR25MW15F-1012 2-Nitroaniline 48 2.9 48 ug/L UJ C

)
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

4-Methylphenol 9.6 1.7 9.6 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C

Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
IR25MW42B-1010 2-Nitroaniline 48 2.9 48 ug/L UJ C

3-Nitroaniline 48 2.4 48 ug/L UJ C

4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Methylphenol 9.6 1.7 9.6 ug/L UJ C

4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(Ghi)Perylene 9.6 0.84 9.6 ug/L UJ C

BenzoicAcid 48 1.9 48 ug/L UJ C
Dibenz(A,H)Anthracene 9.6 0.63 9.6 ug/L UJ C
Di-N-Octyl Phthalate 9.6 0.54 9.6 ug/L UJ C
Indeno(1,2,3-Cd)Pyrene 9.6 0.65 9.6 ug/L UJ C
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042224 IR25EW01A-1001 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW17A-1 006 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L. UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW37A-1007 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

i 4-Nitroaniline 48 2.0 48 ug/L UJ C/
/

Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1008 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1023 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW38B-1009 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
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042224 IR25EW01A-1001 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW17A-1 006 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L. UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW37A-1007 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

i 4-Nitroaniline 48 2.0 48 ug/L UJ C/
/

Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1008 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1023 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW38B-1009 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
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042224 IR25EW01A-1001 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW17A-1 006 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L. UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW37A-1007 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

i 4-Nitroaniline 48 2.0 48 ug/L UJ C/
/

Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1008 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1023 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW38B-1009 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
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042224 IR25EW01A-1001 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW17A-1 006 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L. UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW37A-1007 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

i 4-Nitroaniline 48 2.0 48 ug/L UJ C/
/

Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1008 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1023 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW38B-1009 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
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042224 IR25EW01A-1001 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW17A-1 006 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L. UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

1R25MW37A-1007 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C

i 4-Nitroaniline 48 2.0 48 ug/L UJ C/
/

Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1008 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW37B-1023 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo(K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C
Chrysene 9.6 0.66 9.6 ug/L UJ C

IR25MW38B-1009 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
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042224 IR25MW38B-1009 4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Chrysene 9.6 0.66 9.6 ug/L UJ C
IR25MW55A-1004 2-Nitroaniline 4800- 290 4800 ug/L UJ C

3-Nitroaniline 4800 240 4800 ug/L UJ C
4-Chloroaniline 1900 240 1900 ug/L UJ C
4-Nitroaniline 4800 200 4800 ug/L UJ C
Benzo{K)Fluoranthene 960 74 960 ug/L UJ C
BenzoicAcid 4800 190 4800 ug/L UJ C

1R25MW57A-1021 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

"
IR25MW904B-1018 2-Nitroaniline 48 2.9 48 ug/L UJ CI

/ 3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

042248 IR25MW902B-1019 Benzo{Ghi)Perylene 9.6 84 960 ug/L UJ C
Dibenz{A,H)Anthracene 9.6 63 960 ug/L UJ C
Indeno{1,2,3-Cd)Pyrene 9.6 65 960 ug/L UJ C

045664 1R25MW37A-1137 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW37B-1138 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW57A-1151 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW904B-1148 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C

045738 IR25MW11A-1141 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
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042224 IR25MW38B-1009 4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Chrysene 9.6 0.66 9.6 ug/L UJ C
IR25MW55A-1004 2-Nitroaniline 4800- 290 4800 ug/L UJ C

3-Nitroaniline 4800 240 4800 ug/L UJ C
4-Chloroaniline 1900 240 1900 ug/L UJ C
4-Nitroaniline 4800 200 4800 ug/L UJ C
Benzo{K)Fluoranthene 960 74 960 ug/L UJ C
BenzoicAcid 4800 190 4800 ug/L UJ C

1R25MW57A-1021 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

"
IR25MW904B-1018 2-Nitroaniline 48 2.9 48 ug/L UJ CI

/ 3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

042248 IR25MW902B-1019 Benzo{Ghi)Perylene 9.6 84 960 ug/L UJ C
Dibenz{A,H)Anthracene 9.6 63 960 ug/L UJ C
Indeno{1,2,3-Cd)Pyrene 9.6 65 960 ug/L UJ C

045664 1R25MW37A-1137 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW37B-1138 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW57A-1151 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW904B-1148 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C

045738 IR25MW11A-1141 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S

Wednesday, June 12, 2005 Page6of35

".,
)

"- Table/\,
QualifiedDataI

/
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

Reason
SDG Sample!D Parameter Result MDL RL Units Qualifier Code

042224 IR25MW38B-1009 4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Chrysene 9.6 0.66 9.6 ug/L UJ C
IR25MW55A-1004 2-Nitroaniline 4800- 290 4800 ug/L UJ C

3-Nitroaniline 4800 240 4800 ug/L UJ C
4-Chloroaniline 1900 240 1900 ug/L UJ C
4-Nitroaniline 4800 200 4800 ug/L UJ C
Benzo{K)Fluoranthene 960 74 960 ug/L UJ C
BenzoicAcid 4800 190 4800 ug/L UJ C

1R25MW57A-1021 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

"
IR25MW904B-1018 2-Nitroaniline 48 2.9 48 ug/L UJ CI

/ 3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

042248 IR25MW902B-1019 Benzo{Ghi)Perylene 9.6 84 960 ug/L UJ C
Dibenz{A,H)Anthracene 9.6 63 960 ug/L UJ C
Indeno{1,2,3-Cd)Pyrene 9.6 65 960 ug/L UJ C

045664 1R25MW37A-1137 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW37B-1138 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW57A-1151 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW904B-1148 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C

045738 IR25MW11A-1141 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
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042224 IR25MW38B-1009 4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Chrysene 9.6 0.66 9.6 ug/L UJ C
IR25MW55A-1004 2-Nitroaniline 4800- 290 4800 ug/L UJ C

3-Nitroaniline 4800 240 4800 ug/L UJ C
4-Chloroaniline 1900 240 1900 ug/L UJ C
4-Nitroaniline 4800 200 4800 ug/L UJ C
Benzo{K)Fluoranthene 960 74 960 ug/L UJ C
BenzoicAcid 4800 190 4800 ug/L UJ C

1R25MW57A-1021 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

"
IR25MW904B-1018 2-Nitroaniline 48 2.9 48 ug/L UJ CI

/ 3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

042248 IR25MW902B-1019 Benzo{Ghi)Perylene 9.6 84 960 ug/L UJ C
Dibenz{A,H)Anthracene 9.6 63 960 ug/L UJ C
Indeno{1,2,3-Cd)Pyrene 9.6 65 960 ug/L UJ C

045664 1R25MW37A-1137 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW37B-1138 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW57A-1151 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW904B-1148 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C

045738 IR25MW11A-1141 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
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042224 IR25MW38B-1009 4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

Chrysene 9.6 0.66 9.6 ug/L UJ C
IR25MW55A-1004 2-Nitroaniline 4800- 290 4800 ug/L UJ C

3-Nitroaniline 4800 240 4800 ug/L UJ C
4-Chloroaniline 1900 240 1900 ug/L UJ C
4-Nitroaniline 4800 200 4800 ug/L UJ C
Benzo{K)Fluoranthene 960 74 960 ug/L UJ C
BenzoicAcid 4800 190 4800 ug/L UJ C

1R25MW57A-1021 2-Nitroaniline 48 2.9 48 ug/L UJ C
3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C

Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
Benzoic Acid 48 1.9 48 ug/L UJ C

"
IR25MW904B-1018 2-Nitroaniline 48 2.9 48 ug/L UJ CI

/ 3-Nitroaniline 48 2.4 48 ug/L UJ C
4-Chloroaniline 19 2.4 19 ug/L UJ C
4-Nitroaniline 48 2.0 48 ug/L UJ C
Benzo{K)Fluoranthene 9.6 0.74 9.6 ug/L UJ C
BenzoicAcid 48 1.9 48 ug/L UJ C

042248 IR25MW902B-1019 Benzo{Ghi)Perylene 9.6 84 960 ug/L UJ C
Dibenz{A,H)Anthracene 9.6 63 960 ug/L UJ C
Indeno{1,2,3-Cd)Pyrene 9.6 65 960 ug/L UJ C

045664 1R25MW37A-1137 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW37B-1138 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW57A-1151 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C
IR25MW904B-1148 2,4-Dinitrophenol 48 4.0 48 ug/L UJ C

045738 IR25MW11A-1141 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S

Wednesday, June 12, 2005 Page6of35

".,
)



Table 1
i

QualifiedData)

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG Sample!D Parameter Result MDL RL Units Qualifier Code

0457381R25MW11A-1141 2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S
4-Chloro-3-Methylphenol 9.6 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
BenzoicAcid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

IR25MW15F-1142 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S,

) 4-Chloro-3-Methylphenol 48 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
Benzoic Acid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

045772 IR25IW02A-BH-1263 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 330 25 330 ug/kg UJ 01

1R25MW53A-BH-1262 4-Nitrophenol 17000 1900 17000 ug/kg UJ 01
Phenol 3300 250 3300 ug/kg UJ 01

IR25MW54A-BH-1261 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 78 25 330 ug/kg J 01

IR25MW54A-BH-1265 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 330 25 330 ug/kg UJ 01
IR25MW55A-BH-1264 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 220 25 330 ug/kg J 01
051308 IR25EW01A-1174 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C

IR251W02A-1175 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW53A-1176 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW54A-1177 Bis(2-Ethylhexyl)Phthalate 66 19 95 ug/L J C

051592 IR25EW01A-1187 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
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0457381R25MW11A-1141 2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S
4-Chloro-3-Methylphenol 9.6 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
BenzoicAcid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

IR25MW15F-1142 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S,

) 4-Chloro-3-Methylphenol 48 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
Benzoic Acid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

045772 IR25IW02A-BH-1263 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 330 25 330 ug/kg UJ 01

1R25MW53A-BH-1262 4-Nitrophenol 17000 1900 17000 ug/kg UJ 01
Phenol 3300 250 3300 ug/kg UJ 01

IR25MW54A-BH-1261 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 78 25 330 ug/kg J 01

IR25MW54A-BH-1265 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 330 25 330 ug/kg UJ 01
IR25MW55A-BH-1264 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 220 25 330 ug/kg J 01
051308 IR25EW01A-1174 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C

IR251W02A-1175 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW53A-1176 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW54A-1177 Bis(2-Ethylhexyl)Phthalate 66 19 95 ug/L J C

051592 IR25EW01A-1187 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
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0457381R25MW11A-1141 2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S
4-Chloro-3-Methylphenol 9.6 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
BenzoicAcid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

IR25MW15F-1142 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S,

) 4-Chloro-3-Methylphenol 48 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
Benzoic Acid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

045772 IR25IW02A-BH-1263 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 330 25 330 ug/kg UJ 01

1R25MW53A-BH-1262 4-Nitrophenol 17000 1900 17000 ug/kg UJ 01
Phenol 3300 250 3300 ug/kg UJ 01

IR25MW54A-BH-1261 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 78 25 330 ug/kg J 01

IR25MW54A-BH-1265 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 330 25 330 ug/kg UJ 01
IR25MW55A-BH-1264 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 220 25 330 ug/kg J 01
051308 IR25EW01A-1174 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C

IR251W02A-1175 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW53A-1176 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW54A-1177 Bis(2-Ethylhexyl)Phthalate 66 19 95 ug/L J C

051592 IR25EW01A-1187 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
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0457381R25MW11A-1141 2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S
4-Chloro-3-Methylphenol 9.6 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
BenzoicAcid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

IR25MW15F-1142 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S,

) 4-Chloro-3-Methylphenol 48 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
Benzoic Acid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

045772 IR25IW02A-BH-1263 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 330 25 330 ug/kg UJ 01

1R25MW53A-BH-1262 4-Nitrophenol 17000 1900 17000 ug/kg UJ 01
Phenol 3300 250 3300 ug/kg UJ 01

IR25MW54A-BH-1261 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 78 25 330 ug/kg J 01

IR25MW54A-BH-1265 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 330 25 330 ug/kg UJ 01
IR25MW55A-BH-1264 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 220 25 330 ug/kg J 01
051308 IR25EW01A-1174 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C

IR251W02A-1175 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW53A-1176 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW54A-1177 Bis(2-Ethylhexyl)Phthalate 66 19 95 ug/L J C

051592 IR25EW01A-1187 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
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0457381R25MW11A-1141 2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S
4-Chloro-3-Methylphenol 9.6 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
BenzoicAcid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

IR25MW15F-1142 2,4,5-Trichlorophenol 48 2.1 48 ug/L UJ S
2,4,6-Trichlorophenol 9.6 2.3 9.6 ug/L UJ S
2,4-Dichlorophenol 9.6 1.8 9.6 ug/L UJ S
2,4-Dimethylphenol 9.6 0.80 9.6 ug/L UJ S
2,4-Dinitrophenol 48 4.0 48 ug/L UJ S
2-Chlorophenol 9.6 1.2 9.6 ug/L UJ S
2-Methylphenol 9.6 0.78 9.6 ug/L UJ S
2-Nitrophenol 9.6 1.2 9.6 ug/L UJ S
3-Methylphenol 9.6 0.75 9.6 ug/L UJ S
4,6-Dinitro-2-Methylphenol 48 6.7 48 ug/L UJ S,

) 4-Chloro-3-Methylphenol 48 1.1 9.6 ug/L UJ S
4-Nitrophenol 48 7.1 48 ug/L UJ S
Benzoic Acid 48 0.29 48 ug/L UJ S
Pentachlorophenol 48 15 48 ug/L UJ S

045772 IR25IW02A-BH-1263 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 330 25 330 ug/kg UJ 01

1R25MW53A-BH-1262 4-Nitrophenol 17000 1900 17000 ug/kg UJ 01
Phenol 3300 250 3300 ug/kg UJ 01

IR25MW54A-BH-1261 4-Nitrophenol 1700 190 1700 ug/kg UJ 01
Phenol 78 25 330 ug/kg J 01

IR25MW54A-BH-1265 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 330 25 330 ug/kg UJ 01
IR25MW55A-BH-1264 4-Nitrophenol 1700 190 1700 ug/kg UJ 01

Phenol 220 25 330 ug/kg J 01
051308 IR25EW01A-1174 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C

IR251W02A-1175 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW53A-1176 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L UJ C
IR25MW54A-1177 Bis(2-Ethylhexyl)Phthalate 66 19 95 ug/L J C

051592 IR25EW01A-1187 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
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051592 IR25EW01A-1187 Pentachlorophenol 48 12 48 ug/L J C
IR251W02A-1188 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C

Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
Pentachlorophenol 48 12 48 ug/L J C

1R25MW53A-1189 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C

Pentachlorophenol 48 12 48 ug/L J C
IR25MW54A-1190 Bis(2-Ethylhexyl)Phthalate 48 9.5 48 ug/L J C

Hexachlorocyclopentadiene 240 19 240 ug/L J C
Pentachlorophenol 240 62 240 ug/L J C

051782 IR25EW01A-1193 Benzoic Acid 48 0.29 48 ug/L J C

IR251W02A-1194 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1195 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1196 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW54A-1197 Benzoic Acid 480 2.9 480 ug/L J C

051894 IR25EW01A-1200 Benzoic Acid 48 11 48 ug/L J C
, IR25IW02A-1201 BenzoicAcid 48 11 48 ug/L J C

) IR25MW53A-1202 BenzoicAcid 48 11 48 ug/L J C
IR25MW54A-1203 Benzoic Acid 480 100 480 ug/L J C

052096 IR25EW01A-1206 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR251W02A-1207 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1208 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1209 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
1R25MW54A-1210 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C

052280 IR25EW01A-1213 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR251W02A-1214 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW53A-1215 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW54A-1216 4-Nitroaniline 480 47 480 ug/L UJ C

052677 IR25EW01A-1226 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25IW02A-1227 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW53A-1228 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW54A-1229 Benzo(A)Anthracene 95 15 95 ug/L UJ C
Benzo(K)Fluoranthene 95 12 95 ug/L UJ C

052688 IR25MW39A-1245 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ C
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051592 IR25EW01A-1187 Pentachlorophenol 48 12 48 ug/L J C
IR251W02A-1188 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C

Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
Pentachlorophenol 48 12 48 ug/L J C

1R25MW53A-1189 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C

Pentachlorophenol 48 12 48 ug/L J C
IR25MW54A-1190 Bis(2-Ethylhexyl)Phthalate 48 9.5 48 ug/L J C

Hexachlorocyclopentadiene 240 19 240 ug/L J C
Pentachlorophenol 240 62 240 ug/L J C

051782 IR25EW01A-1193 Benzoic Acid 48 0.29 48 ug/L J C

IR251W02A-1194 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1195 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1196 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW54A-1197 Benzoic Acid 480 2.9 480 ug/L J C

051894 IR25EW01A-1200 Benzoic Acid 48 11 48 ug/L J C
, IR25IW02A-1201 BenzoicAcid 48 11 48 ug/L J C

) IR25MW53A-1202 BenzoicAcid 48 11 48 ug/L J C
IR25MW54A-1203 Benzoic Acid 480 100 480 ug/L J C

052096 IR25EW01A-1206 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR251W02A-1207 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1208 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1209 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
1R25MW54A-1210 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C

052280 IR25EW01A-1213 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR251W02A-1214 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW53A-1215 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW54A-1216 4-Nitroaniline 480 47 480 ug/L UJ C

052677 IR25EW01A-1226 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25IW02A-1227 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW53A-1228 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW54A-1229 Benzo(A)Anthracene 95 15 95 ug/L UJ C
Benzo(K)Fluoranthene 95 12 95 ug/L UJ C

052688 IR25MW39A-1245 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ C
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051592 IR25EW01A-1187 Pentachlorophenol 48 12 48 ug/L J C
IR251W02A-1188 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C

Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
Pentachlorophenol 48 12 48 ug/L J C

1R25MW53A-1189 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C

Pentachlorophenol 48 12 48 ug/L J C
IR25MW54A-1190 Bis(2-Ethylhexyl)Phthalate 48 9.5 48 ug/L J C

Hexachlorocyclopentadiene 240 19 240 ug/L J C
Pentachlorophenol 240 62 240 ug/L J C

051782 IR25EW01A-1193 Benzoic Acid 48 0.29 48 ug/L J C

IR251W02A-1194 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1195 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1196 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW54A-1197 Benzoic Acid 480 2.9 480 ug/L J C

051894 IR25EW01A-1200 Benzoic Acid 48 11 48 ug/L J C
, IR25IW02A-1201 BenzoicAcid 48 11 48 ug/L J C

) IR25MW53A-1202 BenzoicAcid 48 11 48 ug/L J C
IR25MW54A-1203 Benzoic Acid 480 100 480 ug/L J C

052096 IR25EW01A-1206 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR251W02A-1207 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1208 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1209 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
1R25MW54A-1210 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C

052280 IR25EW01A-1213 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR251W02A-1214 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW53A-1215 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW54A-1216 4-Nitroaniline 480 47 480 ug/L UJ C

052677 IR25EW01A-1226 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25IW02A-1227 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW53A-1228 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW54A-1229 Benzo(A)Anthracene 95 15 95 ug/L UJ C
Benzo(K)Fluoranthene 95 12 95 ug/L UJ C

052688 IR25MW39A-1245 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ C
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051592 IR25EW01A-1187 Pentachlorophenol 48 12 48 ug/L J C
IR251W02A-1188 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C

Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
Pentachlorophenol 48 12 48 ug/L J C

1R25MW53A-1189 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C

Pentachlorophenol 48 12 48 ug/L J C
IR25MW54A-1190 Bis(2-Ethylhexyl)Phthalate 48 9.5 48 ug/L J C

Hexachlorocyclopentadiene 240 19 240 ug/L J C
Pentachlorophenol 240 62 240 ug/L J C

051782 IR25EW01A-1193 Benzoic Acid 48 0.29 48 ug/L J C

IR251W02A-1194 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1195 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1196 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW54A-1197 Benzoic Acid 480 2.9 480 ug/L J C

051894 IR25EW01A-1200 Benzoic Acid 48 11 48 ug/L J C
, IR25IW02A-1201 BenzoicAcid 48 11 48 ug/L J C

) IR25MW53A-1202 BenzoicAcid 48 11 48 ug/L J C
IR25MW54A-1203 Benzoic Acid 480 100 480 ug/L J C

052096 IR25EW01A-1206 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR251W02A-1207 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1208 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1209 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
1R25MW54A-1210 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C

052280 IR25EW01A-1213 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR251W02A-1214 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW53A-1215 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW54A-1216 4-Nitroaniline 480 47 480 ug/L UJ C

052677 IR25EW01A-1226 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25IW02A-1227 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW53A-1228 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW54A-1229 Benzo(A)Anthracene 95 15 95 ug/L UJ C
Benzo(K)Fluoranthene 95 12 95 ug/L UJ C

052688 IR25MW39A-1245 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ C
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051592 IR25EW01A-1187 Pentachlorophenol 48 12 48 ug/L J C
IR251W02A-1188 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C

Hexachlorocyclopentadiene 48 3.9 48 ug/L J C
Pentachlorophenol 48 12 48 ug/L J C

1R25MW53A-1189 Bis(2-Ethylhexyl)Phthalate 9.6 1.9 9.6 ug/L J C
Hexachlorocyclopentadiene 48 3.9 48 ug/L J C

Pentachlorophenol 48 12 48 ug/L J C
IR25MW54A-1190 Bis(2-Ethylhexyl)Phthalate 48 9.5 48 ug/L J C

Hexachlorocyclopentadiene 240 19 240 ug/L J C
Pentachlorophenol 240 62 240 ug/L J C

051782 IR25EW01A-1193 Benzoic Acid 48 0.29 48 ug/L J C

IR251W02A-1194 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1195 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW53A-1196 Benzoic Acid 48 0.29 48 ug/L J C
IR25MW54A-1197 Benzoic Acid 480 2.9 480 ug/L J C

051894 IR25EW01A-1200 Benzoic Acid 48 11 48 ug/L J C
, IR25IW02A-1201 BenzoicAcid 48 11 48 ug/L J C

) IR25MW53A-1202 BenzoicAcid 48 11 48 ug/L J C
IR25MW54A-1203 Benzoic Acid 480 100 480 ug/L J C

052096 IR25EW01A-1206 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR251W02A-1207 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1208 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
IR25MW53A-1209 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C
1R25MW54A-1210 2,4-Dinitrophenol 48 3.5 48 ug/L UJ C

052280 IR25EW01A-1213 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR251W02A-1214 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW53A-1215 4-Nitroaniline 48 4.7 48 ug/L UJ C
IR25MW54A-1216 4-Nitroaniline 480 47 480 ug/L UJ C

052677 IR25EW01A-1226 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25IW02A-1227 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW53A-1228 Benzo(A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo(K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW54A-1229 Benzo(A)Anthracene 95 15 95 ug/L UJ C
Benzo(K)Fluoranthene 95 12 95 ug/L UJ C

052688 IR25MW39A-1245 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ C
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052714 1R25MW11A-1243 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW17A-1238 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37A-1239 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1240 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1256 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW39B-1246 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C

Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
052742 IR25MW15F-1244 4-Nitrophenol 48 5.4 48 ug/L UJ C

IR25MW900B-1248 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW900B-1254 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW902B-1251 4-Nitrophenol 480 53 480 ug/L UJ C

052765 IR25EW01A-1233 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

) IR251W02A-1232 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
IR25MW53A-1235 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
1R25MW54A-1234 Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
IR25MW56A-1252 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

052778 IR25MW38B-1241 Benzo{B)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Bis{2-Chloroethyl)Ether 9.6 1.3 9.6 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
Butyl Benzyl Phthalate 9.6 1.4 9.6 ug/L UJ C

1R25MW55A-1236 1,204-Trichlorobenzene 16 13 95 ug/L J S
1,2-Dichlorobenzene 16700 10 95 ug/L J S
1,3-Dichlorobenzene 140 12 95 ug/L J S
1A-Dichlorobenzene 3750 13 95 ug/L J S
Benzo{B)Fluoranthene 95 12 95 ug/L UJ C
Bis{2-Chloroethyl)Ether 95 13 95 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
Butyl Benzyl Phthalate 95 14 95 ug/L UJ C
Hexachlorobutadiene 95 14 95 ug/L UJ S
Naphthalene 70 18 95 ug/L J S

IR25MW57A-1253 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ S
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052714 1R25MW11A-1243 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW17A-1238 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37A-1239 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1240 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1256 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW39B-1246 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C

Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
052742 IR25MW15F-1244 4-Nitrophenol 48 5.4 48 ug/L UJ C

IR25MW900B-1248 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW900B-1254 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW902B-1251 4-Nitrophenol 480 53 480 ug/L UJ C

052765 IR25EW01A-1233 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

) IR251W02A-1232 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
IR25MW53A-1235 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
1R25MW54A-1234 Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
IR25MW56A-1252 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

052778 IR25MW38B-1241 Benzo{B)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Bis{2-Chloroethyl)Ether 9.6 1.3 9.6 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
Butyl Benzyl Phthalate 9.6 1.4 9.6 ug/L UJ C

1R25MW55A-1236 1,204-Trichlorobenzene 16 13 95 ug/L J S
1,2-Dichlorobenzene 16700 10 95 ug/L J S
1,3-Dichlorobenzene 140 12 95 ug/L J S
1A-Dichlorobenzene 3750 13 95 ug/L J S
Benzo{B)Fluoranthene 95 12 95 ug/L UJ C
Bis{2-Chloroethyl)Ether 95 13 95 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
Butyl Benzyl Phthalate 95 14 95 ug/L UJ C
Hexachlorobutadiene 95 14 95 ug/L UJ S
Naphthalene 70 18 95 ug/L J S

IR25MW57A-1253 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ S

Wednesday, June 22, 2005 Page90f35

"\ Table]
) QualifiedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG SampleID Parameter Result MDL RL Units Qualifier Code

052714 1R25MW11A-1243 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW17A-1238 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37A-1239 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1240 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW37B-1256 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

IR25MW39B-1246 Benzo{A)Anthracene 9.6 1.5 9.6 ug/L UJ C

Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
052742 IR25MW15F-1244 4-Nitrophenol 48 5.4 48 ug/L UJ C

IR25MW900B-1248 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW900B-1254 4-Nitrophenol 48 5.4 48 ug/L UJ C
IR25MW902B-1251 4-Nitrophenol 480 53 480 ug/L UJ C

052765 IR25EW01A-1233 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

) IR251W02A-1232 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
IR25MW53A-1235 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
1R25MW54A-1234 Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
IR25MW56A-1252 Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

052778 IR25MW38B-1241 Benzo{B)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Benzo{K)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Bis{2-Chloroethyl)Ether 9.6 1.3 9.6 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
Butyl Benzyl Phthalate 9.6 1.4 9.6 ug/L UJ C

1R25MW55A-1236 1,204-Trichlorobenzene 16 13 95 ug/L J S
1,2-Dichlorobenzene 16700 10 95 ug/L J S
1,3-Dichlorobenzene 140 12 95 ug/L J S
1A-Dichlorobenzene 3750 13 95 ug/L J S
Benzo{B)Fluoranthene 95 12 95 ug/L UJ C
Bis{2-Chloroethyl)Ether 95 13 95 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 95 17 95 ug/L UJ C
Butyl Benzyl Phthalate 95 14 95 ug/L UJ C
Hexachlorobutadiene 95 14 95 ug/L UJ S
Naphthalene 70 18 95 ug/L J S

IR25MW57A-1253 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ S
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052778 IR25MW57A-1253 1,2-Dichlorobenzene 37 1.1 9.6 ug/L J S
1,3-Dichlorobenzene 2 1.2 9.6 ug/L UJ S
1,4-Dichlorobenzene 9 1.3 9.6 ug/L J S
Benzo{B)Fluoranthene 9.6 1.2 9.6 ug/L UJ C

Bis{2-Chloroethyl)Ether 9.6 1.3 9.6 ug/L UJ C
Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C

Butyl Benzyl Phthalate 9.6 1.4 9.6 ug/L UJ C
Hexachlorobuladiene 9.6 1.4 9.6 ug/L UJ S
Naphthalene 9.6 1.8 9.6 ug/L UJ S

IR25MW904B-1250 1,2,4-Trichlorobenzene 9.6 1.3 9.6 ug/L UJ S
1,2-Dichlorobenzene 16 1.1 9.6 ug/L J S
1,3-Dichlorobenzene 9.6 1.2 9.6 ug/L J S
1,4-Dichlorobenzene 4 1.3 9.6 ug/L J S
Benzo{B)Fluoranthene 9.6 1.2 9.6 ug/L UJ C
Bis{2-Chloroethyl)Ether 9.6 1.3 9.6 ug/L UJ C

Bis{2-Ethylhexyl)Phthalate 9.6 1.7 9.6 ug/L UJ C
Butyl Benzyl Phthalate 9.6 1.4 9.6 ug/L UJ C

(:> Hexachlorobuladiene 9.6 1.4 9.6 ug/L UJ S
Naphthalene 9.6 1.8 9.6 ug/L UJ S

VOLATILES SW8260B

042224 IR25EW01A-1001 Acetone 500 110 500 ug/L UJ C
Methyl Tert-Butyl Ether 25 2.2 25 ug/L UJ C

IR25MW17A-1006 Acetone 20 4.3 20 ug/L UJ C
Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C

IR25MW37A-1007 Acetone 20 4.3 20 ug/L UJ C

Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C
1R25MW37B-1008 Acetone 20 4.3 20 ug/L UJ C

Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C
1R25MW37B-1023 Acetone 20 4.3 20 ug/L UJ C

Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C
1R25MW38B-1009 Acetone 20 4.3 20 ug/L UJ C

Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C
1R25MW55A-1004 Acetone 250 110 500 ug/L J C

Methyl Tert-Butyl Ether 25 2.2 25 ug/L UJ C
IR25MW57A-1021 Acetone 20 4.3 20 ug/L UJ C

Methyl Tert-Butyl Ether 1 0.088 1 ug/L UJ C
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042248 IR251W02A-1000 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 500 35 500 ug/L UJ C

IR25MW11A-1011 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C

1R25MW39A-1013 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C

1R25MW39B-1014 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C

IR25MW51A-1015 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C

( -~) IR25MW53A-1003 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
'-

200 1.5 200 ug/L UJ C2-Hexanone

Acetone 200 14 200 ug/L UJ C
IR25MW54A-1002 2,2-Dichloropropane 500 88 500 ug/L UJ C

2-Hexanone 20000 150 20000 ug/L UJ C
Acetone 20000 1400 20000 ug/L UJ C

1R25MW56A-1020 2,2-Dichloropropane 50 8.8 50 ug/L UJ C
2-Hexanone 2000 15 2000 ug/L UJ C
Acetone 2000 140 2000 ug/L UJ C

IR25MW900B-1016 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 500 35 500 ug/L UJ C

IR25MW900B-1025 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
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IR25MW902B-1019 2,2-Dichloropropane 500 88 500 ug/L UJ C
2-Hexanone 20000 150 20000 ug/L UJ C
Acetone 20000 1400 20000 ug/L UJ C

TB3-1026 Acetone 20 1.4 20 ug/L UJ C
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C
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042867 IR25EW01A-1037 Acetone 500 12 500 ug/L UJ e
IR251W02A-1036 Acetone 500 12 500 ug/L UJ e
1R25MW53A-1039 Acetone 200 4.9 200 ug/L UJ e
IR25MW54A-1038 Acetone 20000 490 20000 ug/L UJ e

1R25MW56A-1040 Acetone 2000 49 2000 ug/L UJ e
TB-1041 Acetone 20 0.49 20 ug/L UJ e

043068 IR251W02A-1043 1,2,3-Trichloropropane 130 24 130 ug/L UJ e
Bromomethane 130 22 130 ug/L UJ e

IR25MW53A-1044 1,2,3-Trichloropropane 50 9.4 50 ug/L UJ e
Bromomethane 50 8.8 50 ug/L UJ e

IR25MW54A-1046 1,2,3-Trichloropropane 1000 190 1000 ug/L UJ e
Bromomethane 1000 180 1000 ug/L UJ e

IR25MW56A-1047 1,2,3-Trichloropropane 50 9.4 50 ug/L UJ e
Bromomethane 50 8.8 50 ug/L UJ e

TB-1048 1,2,3-Trichloropropane 0.5 0.094 0.5 ug/L UJ e
Bromomethane 1 0.088 0.5 ug/L UJ e

" 043242 IR251W02A-1050 2-Butanone 1000 37 1000 ug/L U B

) Acetone 1000 70 1000 ug/L UJ e
Tert-Butyl Alcohol (TBA) 1000 140 1000 ug/L UJ e

IR25MW53A-1051 2-Butanone 2000 74 2000 ug/L UJ Be
Acetone 2000 140 2000 ug/L UJ e
Bromomethane 50 7.0 50 ug/L UJ e

IR25MW54A-1052 2-Butanone 40000 1500 40000 ug/L UJ Be
Acetone 40000 2800 40000 ug/L UJ e
Bromomethane 1000 140 1000 ug/L UJ e

IR25MW54A-1053 2-Butanone 40000 1500 40000 ug/L UJ Be
Acetone 40000 2800 40000 ug/L UJ e
Bromomethane 1000 140 1000 ug/L UJ e

1R25MW56A-1054 2-Butanone 2000 74 2000 ug/L UJ e
Acetone 2000 140 2000 ug/L UJ e
Bromomethane 50 7.0 50 ug/L UJ e

TB-1055 2-Butanone 20 0.74 20 ug/L U B
Acetone 20 1.4 20 ug/L UJ e
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ e

043507 IR25EW01A-1057 1,1,2,2-Tetrachloroethane 13 5.3 13 ug/L UJ e
2,2-Dichloropropane 13 4.0 13 ug/L UJ e
2-Butanone 500 45 500 ug/L UJ e
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IR25MW54A-1038 Acetone 20000 490 20000 ug/L UJ e

1R25MW56A-1040 Acetone 2000 49 2000 ug/L UJ e
TB-1041 Acetone 20 0.49 20 ug/L UJ e

043068 IR251W02A-1043 1,2,3-Trichloropropane 130 24 130 ug/L UJ e
Bromomethane 130 22 130 ug/L UJ e

IR25MW53A-1044 1,2,3-Trichloropropane 50 9.4 50 ug/L UJ e
Bromomethane 50 8.8 50 ug/L UJ e

IR25MW54A-1046 1,2,3-Trichloropropane 1000 190 1000 ug/L UJ e
Bromomethane 1000 180 1000 ug/L UJ e

IR25MW56A-1047 1,2,3-Trichloropropane 50 9.4 50 ug/L UJ e
Bromomethane 50 8.8 50 ug/L UJ e

TB-1048 1,2,3-Trichloropropane 0.5 0.094 0.5 ug/L UJ e
Bromomethane 1 0.088 0.5 ug/L UJ e

" 043242 IR251W02A-1050 2-Butanone 1000 37 1000 ug/L U B

) Acetone 1000 70 1000 ug/L UJ e
Tert-Butyl Alcohol (TBA) 1000 140 1000 ug/L UJ e

IR25MW53A-1051 2-Butanone 2000 74 2000 ug/L UJ Be
Acetone 2000 140 2000 ug/L UJ e
Bromomethane 50 7.0 50 ug/L UJ e

IR25MW54A-1052 2-Butanone 40000 1500 40000 ug/L UJ Be
Acetone 40000 2800 40000 ug/L UJ e
Bromomethane 1000 140 1000 ug/L UJ e

IR25MW54A-1053 2-Butanone 40000 1500 40000 ug/L UJ Be
Acetone 40000 2800 40000 ug/L UJ e
Bromomethane 1000 140 1000 ug/L UJ e

1R25MW56A-1054 2-Butanone 2000 74 2000 ug/L UJ e
Acetone 2000 140 2000 ug/L UJ e
Bromomethane 50 7.0 50 ug/L UJ e

TB-1055 2-Butanone 20 0.74 20 ug/L U B
Acetone 20 1.4 20 ug/L UJ e
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ e

043507 IR25EW01A-1057 1,1,2,2-Tetrachloroethane 13 5.3 13 ug/L UJ e
2,2-Dichloropropane 13 4.0 13 ug/L UJ e
2-Butanone 500 45 500 ug/L UJ e
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043507 IR25EVV01~1057 2-Hexanone 500 28 500 ug/L UJ C
Acetone 500 110 500 ug/L UJ C
Bromomethane 13 10 13 ug/L UJ C
Carbon Tetrachloride 13 2.1 13 ug/L UJ C
Methylene Chloride 58 19 25 ug/L J C

IR251VV02A-1058 1,1,2,2-Tetrachloroethane 25 11 25 ug/L UJ C
2,2-Dichloropropane 25 8.0 25 ug/L UJ C
2-Butanone 1000 90 1000 ug/L UJ C
2-Hexanone 1000 55 1000 ug/L UJ C
Acetone 1000 220 1000 ug/L UJ C
Bromomethane 25 21 25 ug/L UJ C
Carbon Tetrachloride 25 4.1 25 ug/L UJ C
Methylene Chloride 100 37 50 ug/L J C

1R25MVV53A-1059 1,1,1-Trichloroethane 13 2.3 13 ug/L UJ C
2,2-Dichloropropane 13 4.0 13 ug/L UJ C
2-Hexanone 500 28 500 ug/L UJ C

"- Acetone 500 110 500 ug/L UJ C
"I Bromomethane 13 10 13 ug/L UJ C)

Carbon Tetrachloride 13 2.1 13 ug/L UJ C
Methylene Chloride 30 19 25 ug/L J C

1R25MVV54~1060 1,1,1-Trichloroethane 100 18 100 ug/L UJ C
2,2-Dichloropropane 100 32 100 ug/L UJ C
2-Hexanone 4000 220 4000 ug/L UJ C
Acetone 4000 860 4000 ug/L UJ C
Bromomethane 100 82 100 ug/L UJ C
Carbon Tetrachloride 100 16 100 ug/L UJ C
Methylene Chloride 200 150 200 ug/L J C

IR25MVV56A-1061 1,1,2,2-Tetrachloroethane 50 21 50 ug/L UJ C
2,2-Dichloropropane 50 16 50 ug/L UJ C
2-Butanone 2000 180 2000 ug/L UJ C
2-Hexanone 2000 110 2000 ug/L UJ C
Acetone 2000 430 2000 ug/L UJ C
Bromomethane 50 41 50 ug/L UJ C
Carbon Tetrachloride 50 8.2 50 ug/L UJ C
Methylene Chloride 200 74 100 ug/L J C

TB-1062 1,1,2,2-Tetrachloroethane 0.5 0.21 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
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2,2-Dichloropropane 25 8.0 25 ug/L UJ C
2-Butanone 1000 90 1000 ug/L UJ C
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Bromomethane 100 82 100 ug/L UJ C
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Acetone 2000 430 2000 ug/L UJ C
Bromomethane 50 41 50 ug/L UJ C
Carbon Tetrachloride 50 8.2 50 ug/L UJ C
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TB-1062 1,1,2,2-Tetrachloroethane 0.5 0.21 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
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043507 IR25EVV01~1057 2-Hexanone 500 28 500 ug/L UJ C
Acetone 500 110 500 ug/L UJ C
Bromomethane 13 10 13 ug/L UJ C
Carbon Tetrachloride 13 2.1 13 ug/L UJ C
Methylene Chloride 58 19 25 ug/L J C

IR251VV02A-1058 1,1,2,2-Tetrachloroethane 25 11 25 ug/L UJ C
2,2-Dichloropropane 25 8.0 25 ug/L UJ C
2-Butanone 1000 90 1000 ug/L UJ C
2-Hexanone 1000 55 1000 ug/L UJ C
Acetone 1000 220 1000 ug/L UJ C
Bromomethane 25 21 25 ug/L UJ C
Carbon Tetrachloride 25 4.1 25 ug/L UJ C
Methylene Chloride 100 37 50 ug/L J C

1R25MVV53A-1059 1,1,1-Trichloroethane 13 2.3 13 ug/L UJ C
2,2-Dichloropropane 13 4.0 13 ug/L UJ C
2-Hexanone 500 28 500 ug/L UJ C

"- Acetone 500 110 500 ug/L UJ C
"I Bromomethane 13 10 13 ug/L UJ C)

Carbon Tetrachloride 13 2.1 13 ug/L UJ C
Methylene Chloride 30 19 25 ug/L J C

1R25MVV54~1060 1,1,1-Trichloroethane 100 18 100 ug/L UJ C
2,2-Dichloropropane 100 32 100 ug/L UJ C
2-Hexanone 4000 220 4000 ug/L UJ C
Acetone 4000 860 4000 ug/L UJ C
Bromomethane 100 82 100 ug/L UJ C
Carbon Tetrachloride 100 16 100 ug/L UJ C
Methylene Chloride 200 150 200 ug/L J C

IR25MVV56A-1061 1,1,2,2-Tetrachloroethane 50 21 50 ug/L UJ C
2,2-Dichloropropane 50 16 50 ug/L UJ C
2-Butanone 2000 180 2000 ug/L UJ C
2-Hexanone 2000 110 2000 ug/L UJ C
Acetone 2000 430 2000 ug/L UJ C
Bromomethane 50 41 50 ug/L UJ C
Carbon Tetrachloride 50 8.2 50 ug/L UJ C
Methylene Chloride 200 74 100 ug/L J C

TB-1062 1,1,2,2-Tetrachloroethane 0.5 0.21 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
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Hunters Point Shipyard, San Francisco, California
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043507 T8-1062 2-Butanone 20 1.8 20 ug/L UJ C
2-Hexanone 20 1.1 20 ug/L UJ C
Acetone 20 4.3 20 ug/L UJ C
Bromomethane 0.5 0.41 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C
Methylene Chloride 1 0.74 1 ug/L UJ C

043657 T8-1069 2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C

043839 IR251W02A-1071 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW53A-1072 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW54A-1073 2-Butanone 100 3.7 100 ug/L UJ C
Bromomethane 2.5 0.35 2.5 ug/L UJ C

" Chloroethane 2.5 0.55 2.5 ug/L UJ C,
T8-1075 20 0.74 20 ug/L UJ C) 2-Butanone

Bromomethane 0.5 0.070 0.5 ug/L UJ C
Chloroethane 0.5 0.11 0.5 ug/L UJ C

044005 IR25EW01A-1076 Methylene Chloride 30 1.3 25 ug/L J C
IR25IW02A-1077 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1078 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1079 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW54A-1080 Methylene Chloride 25 1.3 25 ug/L U 8

Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C
IR25MW56A-1081 Methylene Chloride 10 0.50 10 ug/L UJ C
T8-1082 Methylene Chloride 1 0.050 1 ug/L UJ C

044177 IR25EW01A-1083 2-Butanone 500 9.3 500 ug/L UJ C
IR251W02A-1084 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW53A-1085 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW54A-1086 2-Butanone 500 9.3 500 ug/L UJ C
IR25MW56A-1087 2-Butanone 200 3.7 200 ug/L UJ C
T8-1088 2-Butanone 20 0.37 20 ug/L UJ C

044402 IR25EW01A-1089 1,2,3-Trichlorobenzene 13 3.5 13 ug/L UJ C
1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C
Bromoform 13 2.2 13 ug/L UJ C
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043507 T8-1062 2-Butanone 20 1.8 20 ug/L UJ C
2-Hexanone 20 1.1 20 ug/L UJ C
Acetone 20 4.3 20 ug/L UJ C
Bromomethane 0.5 0.41 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C
Methylene Chloride 1 0.74 1 ug/L UJ C

043657 T8-1069 2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C

043839 IR251W02A-1071 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW53A-1072 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW54A-1073 2-Butanone 100 3.7 100 ug/L UJ C
Bromomethane 2.5 0.35 2.5 ug/L UJ C

" Chloroethane 2.5 0.55 2.5 ug/L UJ C,
T8-1075 20 0.74 20 ug/L UJ C) 2-Butanone

Bromomethane 0.5 0.070 0.5 ug/L UJ C
Chloroethane 0.5 0.11 0.5 ug/L UJ C

044005 IR25EW01A-1076 Methylene Chloride 30 1.3 25 ug/L J C
IR25IW02A-1077 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1078 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1079 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW54A-1080 Methylene Chloride 25 1.3 25 ug/L U 8

Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C
IR25MW56A-1081 Methylene Chloride 10 0.50 10 ug/L UJ C
T8-1082 Methylene Chloride 1 0.050 1 ug/L UJ C

044177 IR25EW01A-1083 2-Butanone 500 9.3 500 ug/L UJ C
IR251W02A-1084 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW53A-1085 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW54A-1086 2-Butanone 500 9.3 500 ug/L UJ C
IR25MW56A-1087 2-Butanone 200 3.7 200 ug/L UJ C
T8-1088 2-Butanone 20 0.37 20 ug/L UJ C

044402 IR25EW01A-1089 1,2,3-Trichlorobenzene 13 3.5 13 ug/L UJ C
1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C
Bromoform 13 2.2 13 ug/L UJ C
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2-Hexanone 20 1.1 20 ug/L UJ C
Acetone 20 4.3 20 ug/L UJ C
Bromomethane 0.5 0.41 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C
Methylene Chloride 1 0.74 1 ug/L UJ C

043657 T8-1069 2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C

043839 IR251W02A-1071 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW53A-1072 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW54A-1073 2-Butanone 100 3.7 100 ug/L UJ C
Bromomethane 2.5 0.35 2.5 ug/L UJ C

" Chloroethane 2.5 0.55 2.5 ug/L UJ C,
T8-1075 20 0.74 20 ug/L UJ C) 2-Butanone

Bromomethane 0.5 0.070 0.5 ug/L UJ C
Chloroethane 0.5 0.11 0.5 ug/L UJ C

044005 IR25EW01A-1076 Methylene Chloride 30 1.3 25 ug/L J C
IR25IW02A-1077 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1078 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1079 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW54A-1080 Methylene Chloride 25 1.3 25 ug/L U 8

Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C
IR25MW56A-1081 Methylene Chloride 10 0.50 10 ug/L UJ C
T8-1082 Methylene Chloride 1 0.050 1 ug/L UJ C

044177 IR25EW01A-1083 2-Butanone 500 9.3 500 ug/L UJ C
IR251W02A-1084 2-Butanone 200 3.7 200 ug/L UJ C
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IR25MW54A-1086 2-Butanone 500 9.3 500 ug/L UJ C
IR25MW56A-1087 2-Butanone 200 3.7 200 ug/L UJ C
T8-1088 2-Butanone 20 0.37 20 ug/L UJ C

044402 IR25EW01A-1089 1,2,3-Trichlorobenzene 13 3.5 13 ug/L UJ C
1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C
Bromoform 13 2.2 13 ug/L UJ C
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2-Hexanone 20 1.1 20 ug/L UJ C
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Bromomethane 0.5 0.41 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C
Methylene Chloride 1 0.74 1 ug/L UJ C

043657 T8-1069 2,2-Dichloropropane 0.5 0.16 0.5 ug/L UJ C
Carbon Tetrachloride 0.5 0.082 0.5 ug/L UJ C

043839 IR251W02A-1071 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW53A-1072 Chloromethane 5 0.48 5 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

1R25MW54A-1073 2-Butanone 100 3.7 100 ug/L UJ C
Bromomethane 2.5 0.35 2.5 ug/L UJ C

" Chloroethane 2.5 0.55 2.5 ug/L UJ C,
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044005 IR25EW01A-1076 Methylene Chloride 30 1.3 25 ug/L J C
IR25IW02A-1077 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1078 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW53A-1079 Methylene Chloride 10 0.50 10 ug/L UJ C
IR25MW54A-1080 Methylene Chloride 25 1.3 25 ug/L U 8

Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C
IR25MW56A-1081 Methylene Chloride 10 0.50 10 ug/L UJ C
T8-1082 Methylene Chloride 1 0.050 1 ug/L UJ C

044177 IR25EW01A-1083 2-Butanone 500 9.3 500 ug/L UJ C
IR251W02A-1084 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW53A-1085 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW54A-1086 2-Butanone 500 9.3 500 ug/L UJ C
IR25MW56A-1087 2-Butanone 200 3.7 200 ug/L UJ C
T8-1088 2-Butanone 20 0.37 20 ug/L UJ C

044402 IR25EW01A-1089 1,2,3-Trichlorobenzene 13 3.5 13 ug/L UJ C
1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C
Bromoform 13 2.2 13 ug/L UJ C
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Acetone 20 4.3 20 ug/L UJ C
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Methylene Chloride 10 0.50 10 ug/L UJ C
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IR25MW53A-1085 2-Butanone 200 3.7 200 ug/L UJ C
IR25MW54A-1086 2-Butanone 500 9.3 500 ug/L UJ C
IR25MW56A-1087 2-Butanone 200 3.7 200 ug/L UJ C
T8-1088 2-Butanone 20 0.37 20 ug/L UJ C
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1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C
Bromoform 13 2.2 13 ug/L UJ C
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044402 IR25EVV01~1089 Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 36 3.5 13 ug/L J C

IR251VV02~1090 1,2,3-Trichlorobenzene 5 1.4 5 ug/L UJ C
1,2,4-Trichlorobenzene 5 1.7 5 ug/L UJ C
Bromoform 5 0.87 5 ug/L UJ C
Chloromethane 5 0.86 5 ug/L ,UJ C
Dichlorodifluoromethane . 5 0.65 5 ug/L UJ C
Naphthalene 17 1.4 5 ug/L J C

IR25MVV53~1091 1,2,3-Trichlorobenzene 5 1.4 5 ug/L UJ C
1,2,4-Trichlorobenzene 5 1.7 5 ug/L UJ C
Bromoform 5 0.87 5 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 13 1.4 5 ug/L J C

IR25MVV54~1092 1,2,3-Trichlorobenzene 13 3.5 13 ug/L UJ C
1,2,4-Trichlorobenzene 13 4.3 13 ug/L UJ C

) Bromoform 13 2.2 13 ug/L UJ C
Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 37 3.5 13 ug/L J C

IR25MVV56~1 093 1,2,3-Trichlorobenzene 5 1.4 5 ug/L UJ C
1,2,4-Trichlorobenzene 5 1.7 5 ug/L UJ C
Bromoform 5 0.87 5 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L J C

1R25MVV56~1094 1,2,3-Trichlorobenzene 5 1.4 5 ug/L UJ C
1,2,4-Trichlorobenzene 5 1.7 5 ug/L UJ C
Bromoform 5 0.87 5 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 6 1.4 5 ug/L J C

TB-1095 1,2,3-Trichlorobenzene 0.5 0.14 0.5 ug/L UJ C
1,2,4-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ C
Bromoform 0.5 0.087 0.5 ug/L UJ C
Chloromethane 0.5 0.086 0.5 ug/L UJ C
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044402 TB-1095 Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

044797 IR25EW01A-1102 Methylene Chloride 25 1.3 25 ug/L U B
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

IR251W02A-1103 Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C
IR25MW53A-1104 Acetone 200 14 200 ug/L UJ C

Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW54A-1105 Acetone 500 35 ,500 ug/L UJ C
Methylene Chloride 25 1.3 25 ug/L U B
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1106 Acetone 200 14 200 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW56A-1107 Acetone 200 14 200 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

TB-1108 Methylene Chloride 1 0.050 1 ug/L U B
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C

045000 IR25EW01A-1109 Bromoform 13 1.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C
Naphthalene 20 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

IR251W02A-1110 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
Naphthalene 5 0.56 5 ug/L J C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW53A-1111 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
Naphthalene 5 0.56 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW54A-1112 Bromoform 13 1.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C
Naphthalene 10 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1113 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
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Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW54A-1112 Bromoform 13 1.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C
Naphthalene 10 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1113 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
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044402 TB-1095 Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

044797 IR25EW01A-1102 Methylene Chloride 25 1.3 25 ug/L U B
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

IR251W02A-1103 Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C
IR25MW53A-1104 Acetone 200 14 200 ug/L UJ C

Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW54A-1105 Acetone 500 35 ,500 ug/L UJ C
Methylene Chloride 25 1.3 25 ug/L U B
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1106 Acetone 200 14 200 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW56A-1107 Acetone 200 14 200 ug/L UJ C
Methylene Chloride 10 0.50 10 ug/L U B
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

TB-1108 Methylene Chloride 1 0.050 1 ug/L U B
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C

045000 IR25EW01A-1109 Bromoform 13 1.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C
Naphthalene 20 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

IR251W02A-1110 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
Naphthalene 5 0.56 5 ug/L J C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW53A-1111 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
Naphthalene 5 0.56 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

IR25MW54A-1112 Bromoform 13 1.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C
Naphthalene 10 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1113 Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
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Dichlorodifluoromethane 5 0.34 5 ug/L UJ C
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Naphthalene 10 1.4 13 ug/L J C
Tert-Butyl Alcohol (TBA) 500 68 500 ug/L UJ C

1R25MW56A-1113 Bromoform 5 0.46 5 ug/L UJ C
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045000 IR25MW56A-1113 Naphthalene 5 0.56 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

TB-1114 Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C
Naphthalene 0.5 0.056 0.5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C

045286 IR25EW01A-1115 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C
2-Hexanone 500 8.8 500 ug/L UJ C
Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Tert-Butyl Alcohol (TBA) 500 23 500 ug/L UJ C

IR25IW02A-1116 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25IW02A-1117 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25MW53A-1118 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

1R25MW54A-1119 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C·
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2-Butanone 500 9.3 500 ug/L UJ C
2-Hexanone 500 8.8 500 ug/L UJ C
Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Tert-Butyl Alcohol (TBA) 500 23 500 ug/L UJ C

IR25IW02A-1116 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25IW02A-1117 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25MW53A-1118 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

1R25MW54A-1119 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C·
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045000 IR25MW56A-1113 Naphthalene 5 0.56 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C
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Naphthalene 0.5 0.056 0.5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C

045286 IR25EW01A-1115 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C
2-Hexanone 500 8.8 500 ug/L UJ C
Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Tert-Butyl Alcohol (TBA) 500 23 500 ug/L UJ C

IR25IW02A-1116 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25IW02A-1117 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25MW53A-1118 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
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Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C
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1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
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1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
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045000 IR25MW56A-1113 Naphthalene 5 0.56 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 27 200 ug/L UJ C

TB-1114 Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C
Naphthalene 0.5 0.056 0.5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 20 2.7 20 ug/L UJ C

045286 IR25EW01A-1115 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C
2-Hexanone 500 8.8 500 ug/L UJ C
Chloromethane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Tert-Butyl Alcohol (TBA) 500 23 500 ug/L UJ C

IR25IW02A-1116 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25IW02A-1117 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

IR25MW53A-1118 1,1,2,2-Tetrachloroethane 5 1.1 5 ug/L UJ C
1,2-Dibromo-3-Chloropropane 20 3.8 20 ug/L UJ C
2-Butanone 200 3.7 200 ug/L UJ C
2-Hexanone 200 3.5 200 ug/L UJ C
Chloromethane 5 0.86 5 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Tert-Butyl Alcohol (TBA) 200 9.2 200 ug/L UJ C

1R25MW54A-1119 1,1,2,2-Tetrachloroethane 13 2.8 13 ug/L UJ C
1,2-Dibromo-3-Chloropropane 50 9.5 50 ug/L UJ C
2-Butanone 500 9.3 500 ug/L UJ C·
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045664 TB1-1155 Methylene Chloride 1 0.081 1 ug/L U B
045738 IR251W02A-1130 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW11A-1141 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW53A-1133 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW900B·1146 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1149 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1152 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
045762 1R25MW51A-1154 Methylene Chloride 1 0.050 1 ug/L U B

TB4-1158 Methylene Chloride 1 0.081 1 ug/L UJ C
045772 IR25IW02A-BH-1263 Acetone 19 12 19 ug/kg UJ C

IR25MW53A-BH-1262 Acetone 15 13 19 ug/kg J C
IR25MW54A-BH-1261 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C

2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 ug/kg UJ C

1R25MW54A-BH-1265 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C
2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 uglkg UJ C

IR25MW55A-BH-1264 2,2-Dichloropropane 500 30 500 ug/kg UJ C
2-Butanone 2000 280 2000 ug/kg UJ C
Acetone 2000 370 2000 ug/kg UJ C
Carbon Tetrachloride 500 12 500 ug/kg UJ C
Chloromethane 1000 27 1000 ug/kg U C
Tert-Butyl Alcohol (TBA) 2000 280 2000 ug/kg UJ C

051122 TB-1166 Methylene Chloride 2 0.081 1 ug/L U B
051222 IR25EW01A-1167 Acetone 500 12 500 ug/L UJ C
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045664 TB1-1155 Methylene Chloride 1 0.081 1 ug/L U B
045738 IR251W02A-1130 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW11A-1141 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW53A-1133 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW900B·1146 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1149 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1152 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
045762 1R25MW51A-1154 Methylene Chloride 1 0.050 1 ug/L U B

TB4-1158 Methylene Chloride 1 0.081 1 ug/L UJ C
045772 IR25IW02A-BH-1263 Acetone 19 12 19 ug/kg UJ C

IR25MW53A-BH-1262 Acetone 15 13 19 ug/kg J C
IR25MW54A-BH-1261 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C

2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 ug/kg UJ C

1R25MW54A-BH-1265 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C
2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 uglkg UJ C

IR25MW55A-BH-1264 2,2-Dichloropropane 500 30 500 ug/kg UJ C
2-Butanone 2000 280 2000 ug/kg UJ C
Acetone 2000 370 2000 ug/kg UJ C
Carbon Tetrachloride 500 12 500 ug/kg UJ C
Chloromethane 1000 27 1000 ug/kg U C
Tert-Butyl Alcohol (TBA) 2000 280 2000 ug/kg UJ C

051122 TB-1166 Methylene Chloride 2 0.081 1 ug/L U B
051222 IR25EW01A-1167 Acetone 500 12 500 ug/L UJ C
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045664 TB1-1155 Methylene Chloride 1 0.081 1 ug/L U B
045738 IR251W02A-1130 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW11A-1141 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW53A-1133 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW900B·1146 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1149 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1152 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
045762 1R25MW51A-1154 Methylene Chloride 1 0.050 1 ug/L U B

TB4-1158 Methylene Chloride 1 0.081 1 ug/L UJ C
045772 IR25IW02A-BH-1263 Acetone 19 12 19 ug/kg UJ C

IR25MW53A-BH-1262 Acetone 15 13 19 ug/kg J C
IR25MW54A-BH-1261 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C

2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 ug/kg UJ C

1R25MW54A-BH-1265 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C
2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 uglkg UJ C

IR25MW55A-BH-1264 2,2-Dichloropropane 500 30 500 ug/kg UJ C
2-Butanone 2000 280 2000 ug/kg UJ C
Acetone 2000 370 2000 ug/kg UJ C
Carbon Tetrachloride 500 12 500 ug/kg UJ C
Chloromethane 1000 27 1000 ug/kg U C
Tert-Butyl Alcohol (TBA) 2000 280 2000 ug/kg UJ C

051122 TB-1166 Methylene Chloride 2 0.081 1 ug/L U B
051222 IR25EW01A-1167 Acetone 500 12 500 ug/L UJ C
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045664 TB1-1155 Methylene Chloride 1 0.081 1 ug/L U B
045738 IR251W02A-1130 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW11A-1141 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW53A-1133 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW900B·1146 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1149 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1152 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
045762 1R25MW51A-1154 Methylene Chloride 1 0.050 1 ug/L U B

TB4-1158 Methylene Chloride 1 0.081 1 ug/L UJ C
045772 IR25IW02A-BH-1263 Acetone 19 12 19 ug/kg UJ C

IR25MW53A-BH-1262 Acetone 15 13 19 ug/kg J C
IR25MW54A-BH-1261 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C

2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 ug/kg UJ C

1R25MW54A-BH-1265 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C
2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 uglkg UJ C

IR25MW55A-BH-1264 2,2-Dichloropropane 500 30 500 ug/kg UJ C
2-Butanone 2000 280 2000 ug/kg UJ C
Acetone 2000 370 2000 ug/kg UJ C
Carbon Tetrachloride 500 12 500 ug/kg UJ C
Chloromethane 1000 27 1000 ug/kg U C
Tert-Butyl Alcohol (TBA) 2000 280 2000 ug/kg UJ C

051122 TB-1166 Methylene Chloride 2 0.081 1 ug/L U B
051222 IR25EW01A-1167 Acetone 500 12 500 ug/L UJ C
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045664 TB1-1155 Methylene Chloride 1 0.081 1 ug/L U B
045738 IR251W02A-1130 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW11A-1141 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW53A-1133 2,2-Dichloropropane 13 2.2 13 ug/L UJ C

Naphthalene 13 1.4 13 ug/L UJ C
IR25MW900B·1146 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1149 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
IR25MW902B-1152 2,2-Dichloropropane 25 4.4 25 ug/L UJ C

Naphthalene 25 2.8 25 ug/L UJ C
045762 1R25MW51A-1154 Methylene Chloride 1 0.050 1 ug/L U B

TB4-1158 Methylene Chloride 1 0.081 1 ug/L UJ C
045772 IR25IW02A-BH-1263 Acetone 19 12 19 ug/kg UJ C

IR25MW53A-BH-1262 Acetone 15 13 19 ug/kg J C
IR25MW54A-BH-1261 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C

2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 ug/kg UJ C

1R25MW54A-BH-1265 2,2-Dichloropropane 50000 3000 50000 ug/kg UJ C
2-Butanone 200000 28000 200000 ug/kg UJ C
Acetone 200000 37000 200000 ug/kg UJ C
Carbon Tetrachloride 50000 1200 50000 ug/kg UJ C
Chloromethane 100000 2700 100000 ug/kg UJ C
Tert-Butyl Alcohol (TBA) 200000 28000 200000 uglkg UJ C

IR25MW55A-BH-1264 2,2-Dichloropropane 500 30 500 ug/kg UJ C
2-Butanone 2000 280 2000 ug/kg UJ C
Acetone 2000 370 2000 ug/kg UJ C
Carbon Tetrachloride 500 12 500 ug/kg UJ C
Chloromethane 1000 27 1000 ug/kg U C
Tert-Butyl Alcohol (TBA) 2000 280 2000 ug/kg UJ C

051122 TB-1166 Methylene Chloride 2 0.081 1 ug/L U B
051222 IR25EW01A-1167 Acetone 500 12 500 ug/L UJ C
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051222 IR25EW01A-1167 Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

IR251W02A-1168 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C

Naphthalene 5 1.4 5 ug/L UJ C
1R25MW53A-1169 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW53A-1170 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW54A-1171 Acetone 500 12 500 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

1R25MW56A-1172 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
,, Naphthalene 5 1.4 5 ug/L UJ C

) TB-1173 Acetone 20 0.49 20 ug/L UJ C
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

051308 IR25EW01A-1174 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 440 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25IW02A-1175 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

IR25MW53A-1176 2,2-Dichloropropane 2.5 0.44 2.5 ug/L UJ C
2-Hexanone 100 0.75 100 ug/L UJ C
Acetone 100 7.0 100 ug/L UJ C
Dichlorodifluoromethane 2.5 0.17 2.5 ug/L UJ C

IR25MW54A-1177 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
2-Hexanone 1000 7.5 1000 ug/L UJ C
Acetone 1000 70 1000 ug/L UJ C
Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

IR25MW56A-1178 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
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051222 IR25EW01A-1167 Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

IR251W02A-1168 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C

Naphthalene 5 1.4 5 ug/L UJ C
1R25MW53A-1169 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW53A-1170 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW54A-1171 Acetone 500 12 500 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

1R25MW56A-1172 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
,, Naphthalene 5 1.4 5 ug/L UJ C

) TB-1173 Acetone 20 0.49 20 ug/L UJ C
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

051308 IR25EW01A-1174 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 440 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25IW02A-1175 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

IR25MW53A-1176 2,2-Dichloropropane 2.5 0.44 2.5 ug/L UJ C
2-Hexanone 100 0.75 100 ug/L UJ C
Acetone 100 7.0 100 ug/L UJ C
Dichlorodifluoromethane 2.5 0.17 2.5 ug/L UJ C

IR25MW54A-1177 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
2-Hexanone 1000 7.5 1000 ug/L UJ C
Acetone 1000 70 1000 ug/L UJ C
Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

IR25MW56A-1178 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
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051222 IR25EW01A-1167 Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

IR251W02A-1168 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C

Naphthalene 5 1.4 5 ug/L UJ C
1R25MW53A-1169 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW53A-1170 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW54A-1171 Acetone 500 12 500 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

1R25MW56A-1172 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
,, Naphthalene 5 1.4 5 ug/L UJ C

) TB-1173 Acetone 20 0.49 20 ug/L UJ C
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

051308 IR25EW01A-1174 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 440 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25IW02A-1175 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

IR25MW53A-1176 2,2-Dichloropropane 2.5 0.44 2.5 ug/L UJ C
2-Hexanone 100 0.75 100 ug/L UJ C
Acetone 100 7.0 100 ug/L UJ C
Dichlorodifluoromethane 2.5 0.17 2.5 ug/L UJ C

IR25MW54A-1177 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
2-Hexanone 1000 7.5 1000 ug/L UJ C
Acetone 1000 70 1000 ug/L UJ C
Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

IR25MW56A-1178 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
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051222 IR25EW01A-1167 Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

IR251W02A-1168 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C

Naphthalene 5 1.4 5 ug/L UJ C
1R25MW53A-1169 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW53A-1170 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW54A-1171 Acetone 500 12 500 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

1R25MW56A-1172 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
,, Naphthalene 5 1.4 5 ug/L UJ C

) TB-1173 Acetone 20 0.49 20 ug/L UJ C
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

051308 IR25EW01A-1174 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 440 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25IW02A-1175 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

IR25MW53A-1176 2,2-Dichloropropane 2.5 0.44 2.5 ug/L UJ C
2-Hexanone 100 0.75 100 ug/L UJ C
Acetone 100 7.0 100 ug/L UJ C
Dichlorodifluoromethane 2.5 0.17 2.5 ug/L UJ C

IR25MW54A-1177 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
2-Hexanone 1000 7.5 1000 ug/L UJ C
Acetone 1000 70 1000 ug/L UJ C
Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

IR25MW56A-1178 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
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051222 IR25EW01A-1167 Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

IR251W02A-1168 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C

Naphthalene 5 1.4 5 ug/L UJ C
1R25MW53A-1169 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW53A-1170 Acetone 200 4.9 200 ug/L UJ C
Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
Naphthalene 5 1.4 5 ug/L UJ C

1R25MW54A-1171 Acetone 500 12 500 ug/L UJ C
Dichlorodifluoromethane 13 1.6 13 ug/L UJ C
Naphthalene 41 3.5 13 ug/L J C

1R25MW56A-1172 Acetone 200 4.9 200 ug/L UJ C

Dichlorodifluoromethane 5 0.65 5 ug/L UJ C
,, Naphthalene 5 1.4 5 ug/L UJ C

) TB-1173 Acetone 20 0.49 20 ug/L UJ C
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Naphthalene 0.5 0.14 0.5 ug/L UJ C

051308 IR25EW01A-1174 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
2-Hexanone 500 3.8 500 ug/L UJ C
Acetone 440 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25IW02A-1175 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

IR25MW53A-1176 2,2-Dichloropropane 2.5 0.44 2.5 ug/L UJ C
2-Hexanone 100 0.75 100 ug/L UJ C
Acetone 100 7.0 100 ug/L UJ C
Dichlorodifluoromethane 2.5 0.17 2.5 ug/L UJ C

IR25MW54A-1177 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
2-Hexanone 1000 7.5 1000 ug/L UJ C
Acetone 1000 70 1000 ug/L UJ C
Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

IR25MW56A-1178 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
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051308 IR25MW56A-1178 2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

TB-1179 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C
Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C

051398 IR25EW01A-1180 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR251W02A-1181 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW53A-1182 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW54A-1183 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
" , Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

) IR25MW56A-1184 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25MW56A-1185 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

TB-1186 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 . ug/L UJ C

051592 IR25EW01A-1187 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

IR251W02A-1188 2-Butanone 200 7.4 200 . ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C

IR25MW53A-1189 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
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051308 IR25MW56A-1178 2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

TB-1179 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C
Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C

051398 IR25EW01A-1180 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR251W02A-1181 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW53A-1182 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW54A-1183 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
" , Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

) IR25MW56A-1184 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25MW56A-1185 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

TB-1186 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 . ug/L UJ C

051592 IR25EW01A-1187 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

IR251W02A-1188 2-Butanone 200 7.4 200 . ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C

IR25MW53A-1189 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
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051308 IR25MW56A-1178 2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

TB-1179 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C
Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C

051398 IR25EW01A-1180 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR251W02A-1181 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW53A-1182 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW54A-1183 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
" , Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

) IR25MW56A-1184 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25MW56A-1185 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

TB-1186 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 . ug/L UJ C

051592 IR25EW01A-1187 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

IR251W02A-1188 2-Butanone 200 7.4 200 . ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C

IR25MW53A-1189 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
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051308 IR25MW56A-1178 2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

TB-1179 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C
Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C

051398 IR25EW01A-1180 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR251W02A-1181 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW53A-1182 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW54A-1183 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
" , Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

) IR25MW56A-1184 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25MW56A-1185 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

TB-1186 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 . ug/L UJ C

051592 IR25EW01A-1187 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

IR251W02A-1188 2-Butanone 200 7.4 200 . ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C

IR25MW53A-1189 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
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051308 IR25MW56A-1178 2-Hexanone 200 1.5 200 ug/L UJ C
Acetone 200 14 200 ug/L UJ C
Bromoform 5 0.46 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

TB-1179 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
2-Hexanone 20 0.15 20 ug/L UJ C
Acetone 20 1.4 20 ug/L UJ C
Bromoform 0.5 0.046 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L UJ C

051398 IR25EW01A-1180 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR251W02A-1181 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW53A-1182 2,2-Dichloropropane 5 0.88 5 ug/L UJ C
Dichlorodifluoromethane 5 0.34 5 ug/L UJ C

1R25MW54A-1183 2,2-Dichloropropane 25 4.4 25 ug/L UJ C
" , Dichlorodifluoromethane 25 1.7 25 ug/L UJ C

) IR25MW56A-1184 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

IR25MW56A-1185 2,2-Dichloropropane 13 2.2 13 ug/L UJ C
Dichlorodifluoromethane 13 0.85 13 ug/L UJ C

TB-1186 2,2-Dichloropropane 0.5 0.088 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.034 0.5 . ug/L UJ C

051592 IR25EW01A-1187 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

IR251W02A-1188 2-Butanone 200 7.4 200 . ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C

IR25MW53A-1189 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Bromomethane 5 0.70 5 ug/L J C
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051592 IR25MW53A-1189 Dichlorodifluoromethane 5 0.34 5 ug/L J C
IR25MW54A-1190 2-Butanone 1000 37 1000 ug/L J C

2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 1000 70 1000 ug/L J C
Bromobenzene 25 3.1 25 ug/L J C
Bromomethane 25 3.5 25 ug/L J C

Dichlorodifluoromethane 25 1.7 25 ug/L J C
1R25MW56A-1191 2-Butanone 500 19 500 ug/L J C

2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1192 2-Butanone 20 0.74 20 ug/L J C
2-Hexanone 20 0.15 20 ug/L J C
Acetone 20 1.4 20 ug/L J C
Bromomethane 0.5 0.070 0.5 ug/L J C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L J C

051782 IR25EW01A-1193 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

IR251W02A-1194 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

1R25MW53A-1195 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

IR25MW53A-1196 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C
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051592 IR25MW53A-1189 Dichlorodifluoromethane 5 0.34 5 ug/L J C
IR25MW54A-1190 2-Butanone 1000 37 1000 ug/L J C

2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 1000 70 1000 ug/L J C
Bromobenzene 25 3.1 25 ug/L J C
Bromomethane 25 3.5 25 ug/L J C

Dichlorodifluoromethane 25 1.7 25 ug/L J C
1R25MW56A-1191 2-Butanone 500 19 500 ug/L J C

2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1192 2-Butanone 20 0.74 20 ug/L J C
2-Hexanone 20 0.15 20 ug/L J C
Acetone 20 1.4 20 ug/L J C
Bromomethane 0.5 0.070 0.5 ug/L J C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L J C

051782 IR25EW01A-1193 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

IR251W02A-1194 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

1R25MW53A-1195 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

IR25MW53A-1196 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C
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051592 IR25MW53A-1189 Dichlorodifluoromethane 5 0.34 5 ug/L J C
IR25MW54A-1190 2-Butanone 1000 37 1000 ug/L J C

2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 1000 70 1000 ug/L J C
Bromobenzene 25 3.1 25 ug/L J C
Bromomethane 25 3.5 25 ug/L J C

Dichlorodifluoromethane 25 1.7 25 ug/L J C
1R25MW56A-1191 2-Butanone 500 19 500 ug/L J C

2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1192 2-Butanone 20 0.74 20 ug/L J C
2-Hexanone 20 0.15 20 ug/L J C
Acetone 20 1.4 20 ug/L J C
Bromomethane 0.5 0.070 0.5 ug/L J C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L J C

051782 IR25EW01A-1193 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

IR251W02A-1194 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

1R25MW53A-1195 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

IR25MW53A-1196 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C
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051592 IR25MW53A-1189 Dichlorodifluoromethane 5 0.34 5 ug/L J C
IR25MW54A-1190 2-Butanone 1000 37 1000 ug/L J C

2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 1000 70 1000 ug/L J C
Bromobenzene 25 3.1 25 ug/L J C
Bromomethane 25 3.5 25 ug/L J C

Dichlorodifluoromethane 25 1.7 25 ug/L J C
1R25MW56A-1191 2-Butanone 500 19 500 ug/L J C

2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1192 2-Butanone 20 0.74 20 ug/L J C
2-Hexanone 20 0.15 20 ug/L J C
Acetone 20 1.4 20 ug/L J C
Bromomethane 0.5 0.070 0.5 ug/L J C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L J C

051782 IR25EW01A-1193 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

IR251W02A-1194 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

1R25MW53A-1195 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

IR25MW53A-1196 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C
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051592 IR25MW53A-1189 Dichlorodifluoromethane 5 0.34 5 ug/L J C
IR25MW54A-1190 2-Butanone 1000 37 1000 ug/L J C

2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 1000 70 1000 ug/L J C
Bromobenzene 25 3.1 25 ug/L J C
Bromomethane 25 3.5 25 ug/L J C

Dichlorodifluoromethane 25 1.7 25 ug/L J C
1R25MW56A-1191 2-Butanone 500 19 500 ug/L J C

2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Bromomethane 13 1.8 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1192 2-Butanone 20 0.74 20 ug/L J C
2-Hexanone 20 0.15 20 ug/L J C
Acetone 20 1.4 20 ug/L J C
Bromomethane 0.5 0.070 0.5 ug/L J C
Dichlorodifluoromethane 0.5 0.034 0.5 ug/L J C

051782 IR25EW01A-1193 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 500 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

IR251W02A-1194 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

1R25MW53A-1195 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C

IR25MW53A-1196 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Acetone 200 14 200 ug/L J C
Dichlorodifluoromethane 5 0.34 5 ug/L J C
Methylene Chloride 10 0.50 10 ug/L J C
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051782 1R25MW54A-1197 2-Butanone 1000 37 1000 ug/L J C
2-Hexanone 1000 7.5 1000 ug/L J C
Acetone 520 70 1000 ug/L J C
Dichlorodifluoromethane 25 1.7 25 ug/L J C
Methylene Chloride 50 2.5 50 ug/L J C

IR25MW56A-1198 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Acetone 130 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

T8-1199 Acetone 20 1.4 20 ug/L J C
Methylene Chloride 1 0.050 1 ug/L J C

051894 IR25EW01A-1200 2-Butanone 500 19 500 ug/L J C
2-Hexanone 500 3.8 500 ug/L J C
Chloromethane 13 1.2 13 ug/L J C

IR251W02A-1201 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C,

" Chloromethane 5 0.48 5 ug/L J CI

/
/

IR25MW53A-1202 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Chloromethane 5 0.48 5 ug/L J C

IR25MW54A-1203 2-Butanone 1000 37 1000 ug/L J C
2-Hexanone 1000 7.5 1000 ug/L J C
Chloromethane 25 2.4 25 ug/L J C

IR25MW56A-1204 Bromomethane 13 1.8 13 ug/L J C
Chloromethane 13 1.2 13 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C

T8-1205 Chloromethane 0.5 0.048 0.5 ug/L J C
052096 IR25EW01A-1206 Methyl Isobutyl Ketone 500 1.2 500 ug/L UJ C

IR251W02A-1207 Methyl Isobutyl Ketone 200 0.47 200 ug/L UJ C
IR25MW53A-1208 Methyl Isobutyl Ketone 200 0.47 200 ug/L UJ C
IR25MW53A-1209 Methyl Isobutyl Ketone 200 0.47 200 ug/L UJ C
IR25MW54A-1210 Methyl Isobutyl Ketone 500 1.2 500 ug/L UJ C
1R25MW56A-1211 Acetone 200 7.8 200 ug/L UJ C

Bromoform 5 0.77 5 ug/L UJ C
Dichlorodifluoromethane 5 1.0 5 ug/L. UJ C
Trichlorofluoromethane 5 0.51 5 ug/L UJ C

Wednesday, June 22, 2005 Page230f35

;
/
,

" Table 1
I Qualified Data

/
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

Reason
SDG SampleID Parameter Result MDL RL Units Qualifier Code

051782 1R25MW54A-1197 2-Butanone 1000 37 1000 ug/L J C
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Dichlorodifluoromethane 25 1.7 25 ug/L J C
Methylene Chloride 50 2.5 50 ug/L J C
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2-Hexanone 500 3.8 500 ug/L J C
Acetone 130 35 500 ug/L J C
Dichlorodifluoromethane 13 0.85 13 ug/L J C
Methylene Chloride 25 1.3 25 ug/L J C

T8-1199 Acetone 20 1.4 20 ug/L J C
Methylene Chloride 1 0.050 1 ug/L J C
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2-Hexanone 500 3.8 500 ug/L J C
Chloromethane 13 1.2 13 ug/L J C

IR251W02A-1201 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C,

" Chloromethane 5 0.48 5 ug/L J CI

/
/

IR25MW53A-1202 2-Butanone 200 7.4 200 ug/L J C
2-Hexanone 200 1.5 200 ug/L J C
Chloromethane 5 0.48 5 ug/L J C
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IR25MW53A-1209 Methyl Isobutyl Ketone 200 0.47 200 ug/L UJ C
IR25MW54A-1210 Methyl Isobutyl Ketone 500 1.2 500 ug/L UJ C
1R25MW56A-1211 Acetone 200 7.8 200 ug/L UJ C

Bromoform 5 0.77 5 ug/L UJ C
Dichlorodifluoromethane 5 1.0 5 ug/L. UJ C
Trichlorofluoromethane 5 0.51 5 ug/L UJ C
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052096 T8-1212 Acetone 20 0.78 20 ug/L UJ C
Bromoform 0.5 0.077 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.10 0.5 ug/L UJ C
Trichlorofluoromethane 0.5 0.051 0.5 ug/L UJ C

052480 IR25EW01A-1219 1,2,3-Trichloropropane 13 6.5 13 ug/L UJ C
2-Butanone 500 13 500 ug/L UJ C
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ C

IR251W02A-1220 1,2,3-Trichloropropane 5 2.6 5 ug/L UJ C
2,2-Dichloropropane 5 0.54 5 ug/L UJ C
Methyl Isobutyl Ketone 200 0.65 200 ug/L UJ C

IR25MW53A-1221 1,2,3-Trichloropropane 5 2.6 5 ug/L UJ C
2,2-Dichloropropane 5 0.54 5 ug/L UJ C
Methyl Isobutyl Ketone 200 0.65 200 ug/L UJ C

IR25MW54A-1222 1,2,3-Trichloropropane 25 13 25 ug/L UJ C
2,2-Dichloropropane 25 2.7 25 ug/L UJ C
Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW54A-1223 1,2,3-Trichloropropane 25 13 25 ug/L UJ C

) 2,2-Dichloropropane 25 2.7 25 ug/L UJ C
Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW56A-1224 1,2,3-Trichloropropane 13 6.5 13 ug/L UJ C
2,2-Dichloropropane 13 1.4 13 ug/L UJ C
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ C

T8·1225 1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ C
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ C

052677 IR25EW01A-1226 Tetrachloroethene 1.7 1.7 1.7 ug/L UJ C
IR251W02A-1227 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
IR25MW53A-1228 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
1R25MW54A-1229 Tetrachloroethene 863 3.3 3.3 ug/L J C
IR25MW56A-1230 Tetrachloroethene 14 1.7 1.7 ug/L J C
T8-1231 Tetrachloroethene 0.066 0.066 0.066 ug/L UJ C

052688 IR06MW44A-1237 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C
2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.7 0.094 1 ug/L U 8

IR25MW39A-1245 2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.5 0.094 1 ug/L U 8

IR25MW428-1242 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C
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052096 T8-1212 Acetone 20 0.78 20 ug/L UJ C
Bromoform 0.5 0.077 0.5 ug/L UJ C
Dichlorodifluoromethane 0.5 0.10 0.5 ug/L UJ C
Trichlorofluoromethane 0.5 0.051 0.5 ug/L UJ C
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2-Butanone 500 13 500 ug/L UJ C
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ C
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2,2-Dichloropropane 5 0.54 5 ug/L UJ C
Methyl Isobutyl Ketone 200 0.65 200 ug/L UJ C

IR25MW53A-1221 1,2,3-Trichloropropane 5 2.6 5 ug/L UJ C
2,2-Dichloropropane 5 0.54 5 ug/L UJ C
Methyl Isobutyl Ketone 200 0.65 200 ug/L UJ C

IR25MW54A-1222 1,2,3-Trichloropropane 25 13 25 ug/L UJ C
2,2-Dichloropropane 25 2.7 25 ug/L UJ C
Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW54A-1223 1,2,3-Trichloropropane 25 13 25 ug/L UJ C

) 2,2-Dichloropropane 25 2.7 25 ug/L UJ C
Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW56A-1224 1,2,3-Trichloropropane 13 6.5 13 ug/L UJ C
2,2-Dichloropropane 13 1.4 13 ug/L UJ C
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ C

T8·1225 1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ C
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ C

052677 IR25EW01A-1226 Tetrachloroethene 1.7 1.7 1.7 ug/L UJ C
IR251W02A-1227 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
IR25MW53A-1228 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
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T8-1231 Tetrachloroethene 0.066 0.066 0.066 ug/L UJ C

052688 IR06MW44A-1237 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C
2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.7 0.094 1 ug/L U 8

IR25MW39A-1245 2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.5 0.094 1 ug/L U 8

IR25MW428-1242 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C
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Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW54A-1223 1,2,3-Trichloropropane 25 13 25 ug/L UJ C

) 2,2-Dichloropropane 25 2.7 25 ug/L UJ C
Methyl Isobutyl Ketone 1000 3.3 1000 ug/L UJ C

IR25MW56A-1224 1,2,3-Trichloropropane 13 6.5 13 ug/L UJ C
2,2-Dichloropropane 13 1.4 13 ug/L UJ C
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ C

T8·1225 1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ C
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ C
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ C

052677 IR25EW01A-1226 Tetrachloroethene 1.7 1.7 1.7 ug/L UJ C
IR251W02A-1227 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
IR25MW53A-1228 Tetrachloroethene 0.66 0.66 0.66 ug/L UJ C
1R25MW54A-1229 Tetrachloroethene 863 3.3 3.3 ug/L J C
IR25MW56A-1230 Tetrachloroethene 14 1.7 1.7 ug/L J C
T8-1231 Tetrachloroethene 0.066 0.066 0.066 ug/L UJ C

052688 IR06MW44A-1237 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C
2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.7 0.094 1 ug/L U 8

IR25MW39A-1245 2-Butanone 20 0.51 20 ug/L UJ C
Methylene Chloride 0.5 0.094 1 ug/L U 8

IR25MW428-1242 1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ C

Wednesday, June 22, 2005 Page24of35

'\
I

/
I







" Table 1
I QualifiedData)

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG SampleID Parameter Result MDL RL Units Qualifier Code

052765 IR25MW54A-1234 2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 500 15 500 ug/L UJ S
Benzene 110 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 3970 24 500 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 19700 56 56 ug/L J S

j Dibromochloromethane 13 1.2 13 ug/L UJ S
/

Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,FtXylenes 16 4.3 25 ug/L J S
Methyl Isobutyl Ketone 500 1.6 500 ug/L UJ S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 51 2.4 25 ug/L J S
Naphthalene 59 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
O-Xylene 11 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 5220 66 66 ug/L J S
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2-Hexanone 500 5.0 500 ug/L UJ S
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/
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Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
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052765 IR25MW56A-1252 Carbon Tetrachloride 2.5 0.35 2.5 ug/L UJ S
Chlorobenzene 36 0.12 2.5 ug/L J S
Chloroethane 2.5 0.80 2.5 ug/L UJ S
Chloroform 2.5 0.20 2.5 ug/L UJ S
Chloromethane 2.5 0.31 2.5 ug/L UJ S
Cis-1,2-Dichloroethene 586 1.4 1.4 ug/L J S
Dibromochloromethane 2.5 0.24 2.5 ug/L UJ S
Dibromomethane 2.5 0.75 2.5 ug/L UJ S
Dichlorodifluoromethane 2.5 0.33 2.5 ug/L UJ S
Ethylbenzene 2.5 0.60 2.5 ug/L UJ S
Hexachlorobutadiene 5 0.60 5 ug/L UJ S
Isopropylbenzene 2.5 0.25 2.5 ug/L UJ S
M,FtXylenes 5 0.85 5 ug/L UJ S
Methyl Isobutyl Ketone 100 0.33 100 ug/L UJ S
Methyl Tert-Butyl Ether 5 0.14 5 ug/L UJ S
Methylene Chloride 4 0.47 5 lig/L J S

" Naphthalene 2.5 0.65 2.5 ug/L UJ S
; N-Butylbenzene 2.5 0.70 2.5 ug/L UJ S

/
N-Propylbenzene 2.5 0.42 2.5 ug/L UJ S
O-Xylene 2.5 0.55 2.5 ug/L UJ S
P-Isopropyltoluene 2.5 0.18 2.5 ug/L UJ S
Sec-Butylbenzene 2.5 0.18 2.5 ug/L UJ S
Styrene 2.5 0.49 2.5 ug/L UJ S
Tert-Butyl Alcohol (TBA) 100 38 100 ug/L UJ S
Tert-Butylbenzene 2.5 0.30 2.5 ug/L UJ S
Tetrachloroethene 22.9 0.33 0.33 ug/L J S
Toluene 1 0.20 2.5 ug/L J S
Trans-1,2-Dichloroethene 25.9 0.34 0.34 ug/L J S
Trichloroethene 27.1 0.40 0.4 ug/L J S
Trichlorofluoromethane 2.5 0.29 2.5 ug/L UJ S
Vinyl Chloride 212 0.29 0.29 ug/L J S

TB4-1260 2-Butanone 20 0.51 20 ug/L UJ C
052778 IR25MW38B-1241 Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C

1R25MW55A-1236 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L UJ S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
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052765 IR25MW56A-1252 Carbon Tetrachloride 2.5 0.35 2.5 ug/L UJ S
Chlorobenzene 36 0.12 2.5 ug/L J S
Chloroethane 2.5 0.80 2.5 ug/L UJ S
Chloroform 2.5 0.20 2.5 ug/L UJ S
Chloromethane 2.5 0.31 2.5 ug/L UJ S
Cis-1,2-Dichloroethene 586 1.4 1.4 ug/L J S
Dibromochloromethane 2.5 0.24 2.5 ug/L UJ S
Dibromomethane 2.5 0.75 2.5 ug/L UJ S
Dichlorodifluoromethane 2.5 0.33 2.5 ug/L UJ S
Ethylbenzene 2.5 0.60 2.5 ug/L UJ S
Hexachlorobutadiene 5 0.60 5 ug/L UJ S
Isopropylbenzene 2.5 0.25 2.5 ug/L UJ S
M,FtXylenes 5 0.85 5 ug/L UJ S
Methyl Isobutyl Ketone 100 0.33 100 ug/L UJ S
Methyl Tert-Butyl Ether 5 0.14 5 ug/L UJ S
Methylene Chloride 4 0.47 5 lig/L J S

" Naphthalene 2.5 0.65 2.5 ug/L UJ S
; N-Butylbenzene 2.5 0.70 2.5 ug/L UJ S

/
N-Propylbenzene 2.5 0.42 2.5 ug/L UJ S
O-Xylene 2.5 0.55 2.5 ug/L UJ S
P-Isopropyltoluene 2.5 0.18 2.5 ug/L UJ S
Sec-Butylbenzene 2.5 0.18 2.5 ug/L UJ S
Styrene 2.5 0.49 2.5 ug/L UJ S
Tert-Butyl Alcohol (TBA) 100 38 100 ug/L UJ S
Tert-Butylbenzene 2.5 0.30 2.5 ug/L UJ S
Tetrachloroethene 22.9 0.33 0.33 ug/L J S
Toluene 1 0.20 2.5 ug/L J S
Trans-1,2-Dichloroethene 25.9 0.34 0.34 ug/L J S
Trichloroethene 27.1 0.40 0.4 ug/L J S
Trichlorofluoromethane 2.5 0.29 2.5 ug/L UJ S
Vinyl Chloride 212 0.29 0.29 ug/L J S

TB4-1260 2-Butanone 20 0.51 20 ug/L UJ C
052778 IR25MW38B-1241 Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C

1R25MW55A-1236 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L UJ S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
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052778 1R25MW55A-1236 1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 19.3 0.90 0.9 ug/L J S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,204-Trichlorobenzene 13 2.0 13 ug/L J S
1,2,4-Trimethylbenzene 8 1.1 13 ug/L J S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 11100 25 500 ug/L J S
1,2-Dichloroethane 43000 63 500 ug/L J S
1,2-Dichloropropane 130 1.7 13 ug/L J S
1,3,5-Trimethylbenzene 13 0.95 13 ug/L UJ S
1,3-Dichlorobenzene 76 0.88 13 ug/L J S
1,3-Dichloropropane 13 1.2 13 ug/L UJ S
1A-Dichlorobenzene 2250 34 500 ug/L J S

, 2,2-Dichloropropane 13 1.4 13 ug/L UJ S
2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 48 15 500 ug/L J S
Benzene 150 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 110 0.60 13 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 28900 ' 56 56 ug/L J S
Dibromochloromethane 13 1.2 13 ug/L UJ S
Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
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052778 1R25MW55A-1236 1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 19.3 0.90 0.9 ug/L J S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,204-Trichlorobenzene 13 2.0 13 ug/L J S
1,2,4-Trimethylbenzene 8 1.1 13 ug/L J S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 11100 25 500 ug/L J S
1,2-Dichloroethane 43000 63 500 ug/L J S
1,2-Dichloropropane 130 1.7 13 ug/L J S
1,3,5-Trimethylbenzene 13 0.95 13 ug/L UJ S
1,3-Dichlorobenzene 76 0.88 13 ug/L J S
1,3-Dichloropropane 13 1.2 13 ug/L UJ S
1A-Dichlorobenzene 2250 34 500 ug/L J S

, 2,2-Dichloropropane 13 1.4 13 ug/L UJ S
2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 48 15 500 ug/L J S
Benzene 150 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 110 0.60 13 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 28900 ' 56 56 ug/L J S
Dibromochloromethane 13 1.2 13 ug/L UJ S
Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
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052778 1R25MW55A-1236 1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 19.3 0.90 0.9 ug/L J S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,204-Trichlorobenzene 13 2.0 13 ug/L J S
1,2,4-Trimethylbenzene 8 1.1 13 ug/L J S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 11100 25 500 ug/L J S
1,2-Dichloroethane 43000 63 500 ug/L J S
1,2-Dichloropropane 130 1.7 13 ug/L J S
1,3,5-Trimethylbenzene 13 0.95 13 ug/L UJ S
1,3-Dichlorobenzene 76 0.88 13 ug/L J S
1,3-Dichloropropane 13 1.2 13 ug/L UJ S
1A-Dichlorobenzene 2250 34 500 ug/L J S

, 2,2-Dichloropropane 13 1.4 13 ug/L UJ S
2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 48 15 500 ug/L J S
Benzene 150 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 110 0.60 13 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 28900 ' 56 56 ug/L J S
Dibromochloromethane 13 1.2 13 ug/L UJ S
Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
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052778 1R25MW55A-1236 1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 19.3 0.90 0.9 ug/L J S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,204-Trichlorobenzene 13 2.0 13 ug/L J S
1,2,4-Trimethylbenzene 8 1.1 13 ug/L J S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 11100 25 500 ug/L J S
1,2-Dichloroethane 43000 63 500 ug/L J S
1,2-Dichloropropane 130 1.7 13 ug/L J S
1,3,5-Trimethylbenzene 13 0.95 13 ug/L UJ S
1,3-Dichlorobenzene 76 0.88 13 ug/L J S
1,3-Dichloropropane 13 1.2 13 ug/L UJ S
1A-Dichlorobenzene 2250 34 500 ug/L J S

, 2,2-Dichloropropane 13 1.4 13 ug/L UJ S
2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 48 15 500 ug/L J S
Benzene 150 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 110 0.60 13 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 28900 ' 56 56 ug/L J S
Dibromochloromethane 13 1.2 13 ug/L UJ S
Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
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052778 1R25MW55A-1236 1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 19.3 0.90 0.9 ug/L J S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,204-Trichlorobenzene 13 2.0 13 ug/L J S
1,2,4-Trimethylbenzene 8 1.1 13 ug/L J S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 11100 25 500 ug/L J S
1,2-Dichloroethane 43000 63 500 ug/L J S
1,2-Dichloropropane 130 1.7 13 ug/L J S
1,3,5-Trimethylbenzene 13 0.95 13 ug/L UJ S
1,3-Dichlorobenzene 76 0.88 13 ug/L J S
1,3-Dichloropropane 13 1.2 13 ug/L UJ S
1A-Dichlorobenzene 2250 34 500 ug/L J S

, 2,2-Dichloropropane 13 1.4 13 ug/L UJ S
2-Butanone 500 13 500 ug/L UJ CS
2-Chlorotoluene 13 1.7 13 ug/L UJ S
2-Hexanone 500 5.0 500 ug/L UJ S
4-Chlorotoluene 13 1.7 13 ug/L UJ S
Acetone 48 15 500 ug/L J S
Benzene 150 1.4 13 ug/L J S
Bromobenzene 13 2.1 13 ug/L UJ S
Bromochloromethane 25 2.4 25 ug/L UJ S
Bromodichloromethane 13 1.1 13 ug/L UJ S
Bromoform 13 2.3 13 ug/L UJ S
Bromomethane 13 4.8 13 ug/L UJ S
Carbon Tetrachloride 13 1.8 13 ug/L UJ S
Chlorobenzene 110 0.60 13 ug/L J S
Chloroethane 13 4.0 13 ug/L UJ S
Chloroform 13 1.0 13 ug/L UJ S
Chloromethane 13 1.5 13 ug/L UJ S
Cis-1,2-Dichloroethene 28900 ' 56 56 ug/L J S
Dibromochloromethane 13 1.2 13 ug/L UJ S
Dibromomethane 13 3.8 13 ug/L UJ S
Dichlorodifluoromethane 13 1.6 13 ug/L UJ S
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052778 1R25MW55A-1236 Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,Fl.Xylenes 14 4.3 25 ug/L J S
Methyl Isobutyl Ketone 8 1.6 500 ug/L J S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 480 2.4 25 ug/L J S
Naphthalene 32 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
o-Xylene 10 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S

", Tetrachloroethene 1810 66 66 ug/L J S\

Toluene 53 1.0 13 ug/L J S
Trans-1,2-Dichloroethene 670 1.7 1.7 ug/L J S
Trichloroethene 4470 80 80 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 3580 57 57 ug/L J S

IR25MW57A-1253 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L uj S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 0.9 0.90 0.9 ug/L UJ S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,2,4-Trichlorobenzene 13 2.0 13 ug/L UJ S
1,2,4-Trimethylbenzene 13 1.1 13 ug/L UJ S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 100 0.63 13 ug/L J S
1,2-Dichloroethane 2120 6.3 50 ug/L J S
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052778 1R25MW55A-1236 Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,Fl.Xylenes 14 4.3 25 ug/L J S
Methyl Isobutyl Ketone 8 1.6 500 ug/L J S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 480 2.4 25 ug/L J S
Naphthalene 32 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
o-Xylene 10 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S

", Tetrachloroethene 1810 66 66 ug/L J S\

Toluene 53 1.0 13 ug/L J S
Trans-1,2-Dichloroethene 670 1.7 1.7 ug/L J S
Trichloroethene 4470 80 80 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 3580 57 57 ug/L J S

IR25MW57A-1253 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L uj S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 0.9 0.90 0.9 ug/L UJ S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,2,4-Trichlorobenzene 13 2.0 13 ug/L UJ S
1,2,4-Trimethylbenzene 13 1.1 13 ug/L UJ S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 100 0.63 13 ug/L J S
1,2-Dichloroethane 2120 6.3 50 ug/L J S

Wednesday, June 21, 1005 Page 31 of35

'\. Tablel

./
/ QualifiedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG SampleID Parameter Result MDL RL Units Qualifier Code

052778 1R25MW55A-1236 Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,Fl.Xylenes 14 4.3 25 ug/L J S
Methyl Isobutyl Ketone 8 1.6 500 ug/L J S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 480 2.4 25 ug/L J S
Naphthalene 32 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
o-Xylene 10 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S

", Tetrachloroethene 1810 66 66 ug/L J S\

Toluene 53 1.0 13 ug/L J S
Trans-1,2-Dichloroethene 670 1.7 1.7 ug/L J S
Trichloroethene 4470 80 80 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 3580 57 57 ug/L J S

IR25MW57A-1253 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L uj S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 0.9 0.90 0.9 ug/L UJ S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,2,4-Trichlorobenzene 13 2.0 13 ug/L UJ S
1,2,4-Trimethylbenzene 13 1.1 13 ug/L UJ S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 100 0.63 13 ug/L J S
1,2-Dichloroethane 2120 6.3 50 ug/L J S
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052778 1R25MW55A-1236 Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,Fl.Xylenes 14 4.3 25 ug/L J S
Methyl Isobutyl Ketone 8 1.6 500 ug/L J S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 480 2.4 25 ug/L J S
Naphthalene 32 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
o-Xylene 10 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S

", Tetrachloroethene 1810 66 66 ug/L J S\

Toluene 53 1.0 13 ug/L J S
Trans-1,2-Dichloroethene 670 1.7 1.7 ug/L J S
Trichloroethene 4470 80 80 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 3580 57 57 ug/L J S

IR25MW57A-1253 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L uj S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 0.9 0.90 0.9 ug/L UJ S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,2,4-Trichlorobenzene 13 2.0 13 ug/L UJ S
1,2,4-Trimethylbenzene 13 1.1 13 ug/L UJ S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 100 0.63 13 ug/L J S
1,2-Dichloroethane 2120 6.3 50 ug/L J S
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052778 1R25MW55A-1236 Ethylbenzene 13 3.0 13 ug/L UJ S
Hexachlorobutadiene 25 3.0 25 ug/L UJ S
Isopropylbenzene 13 1.2 13 ug/L UJ S
M,Fl.Xylenes 14 4.3 25 ug/L J S
Methyl Isobutyl Ketone 8 1.6 500 ug/L J S
Methyl Tert-Butyl Ether 25 0.70 25 ug/L UJ S
Methylene Chloride 480 2.4 25 ug/L J S
Naphthalene 32 3.3 13 ug/L J S
N-Butylbenzene 13 3.5 13 ug/L UJ S
N-Propylbenzene 13 2.1 13 ug/L UJ S
o-Xylene 10 2.8 13 ug/L J S
P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S

", Tetrachloroethene 1810 66 66 ug/L J S\

Toluene 53 1.0 13 ug/L J S
Trans-1,2-Dichloroethene 670 1.7 1.7 ug/L J S
Trichloroethene 4470 80 80 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 3580 57 57 ug/L J S

IR25MW57A-1253 1,1,1,2-Tetrachloroethane 13 1.1 13 ug/L UJ S
1,1,1-Trichloroethane 13 0.90 13 ug/L uj S
1,1,2,2-Tetrachloroethane 13 3.0 13 ug/L UJ S
1,1,2-Trichloroethane 13 0.63 13 ug/L UJ S
1,1-Dichloroethane 13 0.78 13 ug/L UJ S
1,1-Dichloroethene 0.9 0.90 0.9 ug/L UJ S
1,1-Dichloropropene 13 1.9 13 ug/L UJ S
1,2,3-Trichlorobenzene 13 4.3 13 ug/L UJ S
1,2,3-Trichloropropane 13 6.5 13 ug/L UJ S
1,2,4-Trichlorobenzene 13 2.0 13 ug/L UJ S
1,2,4-Trimethylbenzene 13 1.1 13 ug/L UJ S
1,2-Dibromo-3-Chloropropane 50 6.3 50 ug/L UJ S
1,2-Dibromoethane 25 2.4 25 ug/L UJ S
1,2-Dichlorobenzene 100 0.63 13 ug/L J S
1,2-Dichloroethane 2120 6.3 50 ug/L J S
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052778 IR25MW57A-1253 P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 82 1.7 1.7 ug/L J S
Toluene 13 1.0 13 ug/L UJ S
Trans-1,2-Dichloroethene 135 1.7 1.7 ug/L J S
Trichloroethene 316 2.0 2 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 80 1.4 1.4 ug/L J S

IR25MW904B-1250 1,1,1 ,2-Tetrachloroethane 0.5 0.044 0.5 ug/L UJ S
1,1,1-Trichloroethane 0.5 0.036 0.5 ug/L UJ S
1,1,2,2-Tetrachloroethane 0.5 0.12 0.5 ug/L UJ S
1,1,2-Trichloroethane 0.5 0.025 0.5 ug/L UJ S
1,1-Dichloroethane 0.5 0.031 0.5 ug/L UJ S

" 1,1-Dichloroethene 1.06 0.036 0.036 ug/L J S
I 1,1-Dichloropropene 0.5 0.076 0.5 ug/L UJ S

.. /
1,2,3-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ S
1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ S
1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ S
1,2,4-Trimethylbenzene 0.5 0.044 0.5 ug/L UJ S
1,2-Dibromo-3-Chloropropane 2 0.25 2 ug/L UJ S
1,2-Dibromoethane 1 0.094 1 ug/L UJ S
1,2-Dichlorobenzene 14.3 0.025 0.5 ug/L J S
1,2-Dichloroethane 807 1.6 13 ug/L J S
1,2-Dichloropropane 1.9 0.067 0.5 ug/L J S
1,3,5-Trimethylbenzene 0.5 0.038 0.5 ug/L UJ S
1,3-Dichlorobenzene 0.5 0.035 0.5 ug/L J S
1,3-Dichloropropane 0.5 0.049 0.5 ug/L UJ S
1,4-Dichlorobenzene 3.2 0.034 0.5 ug/L J S
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ S
2-Butanone 20 0.51 . 20 ug/L UJ CS
2-Chlorotoluene 0.5 0.066 0.5 ug/L UJ S
2-Hexanone 20 0.20 20 ug/L UJ S
4-Chlorotoluene 0.5 0.068 0.5 ug/L UJ S
Acetone 20 0.58 20 ug/L UJ S
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052778 IR25MW57A-1253 P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 82 1.7 1.7 ug/L J S
Toluene 13 1.0 13 ug/L UJ S
Trans-1,2-Dichloroethene 135 1.7 1.7 ug/L J S
Trichloroethene 316 2.0 2 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 80 1.4 1.4 ug/L J S

IR25MW904B-1250 1,1,1 ,2-Tetrachloroethane 0.5 0.044 0.5 ug/L UJ S
1,1,1-Trichloroethane 0.5 0.036 0.5 ug/L UJ S
1,1,2,2-Tetrachloroethane 0.5 0.12 0.5 ug/L UJ S
1,1,2-Trichloroethane 0.5 0.025 0.5 ug/L UJ S
1,1-Dichloroethane 0.5 0.031 0.5 ug/L UJ S

" 1,1-Dichloroethene 1.06 0.036 0.036 ug/L J S
I 1,1-Dichloropropene 0.5 0.076 0.5 ug/L UJ S

.. /
1,2,3-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ S
1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ S
1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ S
1,2,4-Trimethylbenzene 0.5 0.044 0.5 ug/L UJ S
1,2-Dibromo-3-Chloropropane 2 0.25 2 ug/L UJ S
1,2-Dibromoethane 1 0.094 1 ug/L UJ S
1,2-Dichlorobenzene 14.3 0.025 0.5 ug/L J S
1,2-Dichloroethane 807 1.6 13 ug/L J S
1,2-Dichloropropane 1.9 0.067 0.5 ug/L J S
1,3,5-Trimethylbenzene 0.5 0.038 0.5 ug/L UJ S
1,3-Dichlorobenzene 0.5 0.035 0.5 ug/L J S
1,3-Dichloropropane 0.5 0.049 0.5 ug/L UJ S
1,4-Dichlorobenzene 3.2 0.034 0.5 ug/L J S
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ S
2-Butanone 20 0.51 . 20 ug/L UJ CS
2-Chlorotoluene 0.5 0.066 0.5 ug/L UJ S
2-Hexanone 20 0.20 20 ug/L UJ S
4-Chlorotoluene 0.5 0.068 0.5 ug/L UJ S
Acetone 20 0.58 20 ug/L UJ S
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052778 IR25MW57A-1253 P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 82 1.7 1.7 ug/L J S
Toluene 13 1.0 13 ug/L UJ S
Trans-1,2-Dichloroethene 135 1.7 1.7 ug/L J S
Trichloroethene 316 2.0 2 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 80 1.4 1.4 ug/L J S

IR25MW904B-1250 1,1,1 ,2-Tetrachloroethane 0.5 0.044 0.5 ug/L UJ S
1,1,1-Trichloroethane 0.5 0.036 0.5 ug/L UJ S
1,1,2,2-Tetrachloroethane 0.5 0.12 0.5 ug/L UJ S
1,1,2-Trichloroethane 0.5 0.025 0.5 ug/L UJ S
1,1-Dichloroethane 0.5 0.031 0.5 ug/L UJ S

" 1,1-Dichloroethene 1.06 0.036 0.036 ug/L J S
I 1,1-Dichloropropene 0.5 0.076 0.5 ug/L UJ S

.. /
1,2,3-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ S
1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ S
1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ S
1,2,4-Trimethylbenzene 0.5 0.044 0.5 ug/L UJ S
1,2-Dibromo-3-Chloropropane 2 0.25 2 ug/L UJ S
1,2-Dibromoethane 1 0.094 1 ug/L UJ S
1,2-Dichlorobenzene 14.3 0.025 0.5 ug/L J S
1,2-Dichloroethane 807 1.6 13 ug/L J S
1,2-Dichloropropane 1.9 0.067 0.5 ug/L J S
1,3,5-Trimethylbenzene 0.5 0.038 0.5 ug/L UJ S
1,3-Dichlorobenzene 0.5 0.035 0.5 ug/L J S
1,3-Dichloropropane 0.5 0.049 0.5 ug/L UJ S
1,4-Dichlorobenzene 3.2 0.034 0.5 ug/L J S
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ S
2-Butanone 20 0.51 . 20 ug/L UJ CS
2-Chlorotoluene 0.5 0.066 0.5 ug/L UJ S
2-Hexanone 20 0.20 20 ug/L UJ S
4-Chlorotoluene 0.5 0.068 0.5 ug/L UJ S
Acetone 20 0.58 20 ug/L UJ S
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052778 IR25MW57A-1253 P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 82 1.7 1.7 ug/L J S
Toluene 13 1.0 13 ug/L UJ S
Trans-1,2-Dichloroethene 135 1.7 1.7 ug/L J S
Trichloroethene 316 2.0 2 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 80 1.4 1.4 ug/L J S

IR25MW904B-1250 1,1,1 ,2-Tetrachloroethane 0.5 0.044 0.5 ug/L UJ S
1,1,1-Trichloroethane 0.5 0.036 0.5 ug/L UJ S
1,1,2,2-Tetrachloroethane 0.5 0.12 0.5 ug/L UJ S
1,1,2-Trichloroethane 0.5 0.025 0.5 ug/L UJ S
1,1-Dichloroethane 0.5 0.031 0.5 ug/L UJ S

" 1,1-Dichloroethene 1.06 0.036 0.036 ug/L J S
I 1,1-Dichloropropene 0.5 0.076 0.5 ug/L UJ S

.. /
1,2,3-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ S
1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ S
1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ S
1,2,4-Trimethylbenzene 0.5 0.044 0.5 ug/L UJ S
1,2-Dibromo-3-Chloropropane 2 0.25 2 ug/L UJ S
1,2-Dibromoethane 1 0.094 1 ug/L UJ S
1,2-Dichlorobenzene 14.3 0.025 0.5 ug/L J S
1,2-Dichloroethane 807 1.6 13 ug/L J S
1,2-Dichloropropane 1.9 0.067 0.5 ug/L J S
1,3,5-Trimethylbenzene 0.5 0.038 0.5 ug/L UJ S
1,3-Dichlorobenzene 0.5 0.035 0.5 ug/L J S
1,3-Dichloropropane 0.5 0.049 0.5 ug/L UJ S
1,4-Dichlorobenzene 3.2 0.034 0.5 ug/L J S
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ S
2-Butanone 20 0.51 . 20 ug/L UJ CS
2-Chlorotoluene 0.5 0.066 0.5 ug/L UJ S
2-Hexanone 20 0.20 20 ug/L UJ S
4-Chlorotoluene 0.5 0.068 0.5 ug/L UJ S
Acetone 20 0.58 20 ug/L UJ S
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052778 IR25MW57A-1253 P-Isopropyltoluene 13 0.88 13 ug/L UJ S
Sec-Butylbenzene 13 0.88 13 ug/L UJ S
Styrene 13 2.4 13 ug/L UJ S
Tert-Butyl Alcohol (TBA) 500 190 500 ug/L UJ S
Tert-Butylbenzene 13 1.5 13 ug/L UJ S
Tetrachloroethene 82 1.7 1.7 ug/L J S
Toluene 13 1.0 13 ug/L UJ S
Trans-1,2-Dichloroethene 135 1.7 1.7 ug/L J S
Trichloroethene 316 2.0 2 ug/L J S
Trichlorofluoromethane 13 1.4 13 ug/L UJ S
Vinyl Chloride 80 1.4 1.4 ug/L J S

IR25MW904B-1250 1,1,1 ,2-Tetrachloroethane 0.5 0.044 0.5 ug/L UJ S
1,1,1-Trichloroethane 0.5 0.036 0.5 ug/L UJ S
1,1,2,2-Tetrachloroethane 0.5 0.12 0.5 ug/L UJ S
1,1,2-Trichloroethane 0.5 0.025 0.5 ug/L UJ S
1,1-Dichloroethane 0.5 0.031 0.5 ug/L UJ S

" 1,1-Dichloroethene 1.06 0.036 0.036 ug/L J S
I 1,1-Dichloropropene 0.5 0.076 0.5 ug/L UJ S

.. /
1,2,3-Trichlorobenzene 0.5 0.17 0.5 ug/L UJ S
1,2,3-Trichloropropane 0.5 0.26 0.5 ug/L UJ S
1,2,4-Trichlorobenzene 0.5 0.079 0.5 ug/L UJ S
1,2,4-Trimethylbenzene 0.5 0.044 0.5 ug/L UJ S
1,2-Dibromo-3-Chloropropane 2 0.25 2 ug/L UJ S
1,2-Dibromoethane 1 0.094 1 ug/L UJ S
1,2-Dichlorobenzene 14.3 0.025 0.5 ug/L J S
1,2-Dichloroethane 807 1.6 13 ug/L J S
1,2-Dichloropropane 1.9 0.067 0.5 ug/L J S
1,3,5-Trimethylbenzene 0.5 0.038 0.5 ug/L UJ S
1,3-Dichlorobenzene 0.5 0.035 0.5 ug/L J S
1,3-Dichloropropane 0.5 0.049 0.5 ug/L UJ S
1,4-Dichlorobenzene 3.2 0.034 0.5 ug/L J S
2,2-Dichloropropane 0.5 0.054 0.5 ug/L UJ S
2-Butanone 20 0.51 . 20 ug/L UJ CS
2-Chlorotoluene 0.5 0.066 0.5 ug/L UJ S
2-Hexanone 20 0.20 20 ug/L UJ S
4-Chlorotoluene 0.5 0.068 0.5 ug/L UJ S
Acetone 20 0.58 20 ug/L UJ S
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052778 IR25MW904B-1250 Benzene 3.3 0.054 0.5 ug/L J S
Bromobenzene 0.5 0.083 0.5 ug/L UJ S
Bromochloromethane 1 0.097 1 ug/L UJ S
Bromodichloromethane 0.5 0.042 0.5 ug/L UJ S
Bromoform 0.5 0.092 0.5 ug/L UJ S
Bromomethane 0.5 0.19 0.5 ug/L UJ S
Carbon Tetrachloride 0.5 0.070 0.5 ug/L UJ S
Chlorobenzene 1.8 0.024 0.5 ug/L J S
Chloroethane 0.5 0.16 0.5 ug/L UJ S
Chloroform 0.5 0.040 0.5 ug/L UJ S
Chloromethane 0.5 0.061 0.5 ug/L UJ S
Cis-1,2-Dichloroethene 845 1.4 1.4 ug/L J S
Dibromochloromethane 0.5 0.047 0.5 ug/L UJ S
Dibromomethane 0.5 0.15 0.5 ug/L UJ S
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ S
Ethylbenzene 0.5 0.12 0.5 ug/L UJ S
Hexachlorobutadiene 1 0.12 1 ug/L UJ S
Isopropylbenzene 0.5 0.049 0.5 ug/L UJ S
M,Fl.Xylenes 1 0.17 1 ug/L UJ S
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ S
Methyl Tert-Butyl Ether 1 0.028 1 ug/L UJ S
Methylene Chloride 1 0.094 1 ug/L UJ S
Naphthalene 0.5 0.13 0.5 ug/L UJ S
N-Butylbenzene 0.5 0.14 0.5 ug/L UJ S
N-Propylbenzene 0.5 0.083 0.5 ug/L UJ S
o-Xylene 0.5 0.11 0.5 ug/L UJ S
P-Isopropyltoluene 0.5 0.035 0.5 ug/L UJ S
Sec-Butylbenzene 0.5 0.035 0.5 ug/L UJ S
Styrene 0.5 0.097 0.5 ug/L UJ S
Tert-Butyl Alcohol (TBA) 20 7.5 20 ug/L UJ S
Tert-Butylbenzene 0.5 0.059 0.5 ug/L UJ S
Tetrachloroethene 29.7 0.066 0.066 ug/L J S
Toluene 0.5 0.040 0.5 ug/L UJ S
Trans-1,2-Dichloroethene 48.5 0.067 0.067 ug/L J S
Trichloroethene 103 0.080 0.08 ug/L J S
Trichlorofluoromethane 0.5 0.057 0.5 ug/L UJ S
Vinyl Chloride 27.3 0.057 0.057 ug/L J S
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052778 IR25MW904B-1250 Benzene 3.3 0.054 0.5 ug/L J S
Bromobenzene 0.5 0.083 0.5 ug/L UJ S
Bromochloromethane 1 0.097 1 ug/L UJ S
Bromodichloromethane 0.5 0.042 0.5 ug/L UJ S
Bromoform 0.5 0.092 0.5 ug/L UJ S
Bromomethane 0.5 0.19 0.5 ug/L UJ S
Carbon Tetrachloride 0.5 0.070 0.5 ug/L UJ S
Chlorobenzene 1.8 0.024 0.5 ug/L J S
Chloroethane 0.5 0.16 0.5 ug/L UJ S
Chloroform 0.5 0.040 0.5 ug/L UJ S
Chloromethane 0.5 0.061 0.5 ug/L UJ S
Cis-1,2-Dichloroethene 845 1.4 1.4 ug/L J S
Dibromochloromethane 0.5 0.047 0.5 ug/L UJ S
Dibromomethane 0.5 0.15 0.5 ug/L UJ S
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ S
Ethylbenzene 0.5 0.12 0.5 ug/L UJ S
Hexachlorobutadiene 1 0.12 1 ug/L UJ S
Isopropylbenzene 0.5 0.049 0.5 ug/L UJ S
M,Fl.Xylenes 1 0.17 1 ug/L UJ S
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ S
Methyl Tert-Butyl Ether 1 0.028 1 ug/L UJ S
Methylene Chloride 1 0.094 1 ug/L UJ S
Naphthalene 0.5 0.13 0.5 ug/L UJ S
N-Butylbenzene 0.5 0.14 0.5 ug/L UJ S
N-Propylbenzene 0.5 0.083 0.5 ug/L UJ S
o-Xylene 0.5 0.11 0.5 ug/L UJ S
P-Isopropyltoluene 0.5 0.035 0.5 ug/L UJ S
Sec-Butylbenzene 0.5 0.035 0.5 ug/L UJ S
Styrene 0.5 0.097 0.5 ug/L UJ S
Tert-Butyl Alcohol (TBA) 20 7.5 20 ug/L UJ S
Tert-Butylbenzene 0.5 0.059 0.5 ug/L UJ S
Tetrachloroethene 29.7 0.066 0.066 ug/L J S
Toluene 0.5 0.040 0.5 ug/L UJ S
Trans-1,2-Dichloroethene 48.5 0.067 0.067 ug/L J S
Trichloroethene 103 0.080 0.08 ug/L J S
Trichlorofluoromethane 0.5 0.057 0.5 ug/L UJ S
Vinyl Chloride 27.3 0.057 0.057 ug/L J S
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052778 IR25MW904B-1250 Benzene 3.3 0.054 0.5 ug/L J S
Bromobenzene 0.5 0.083 0.5 ug/L UJ S
Bromochloromethane 1 0.097 1 ug/L UJ S
Bromodichloromethane 0.5 0.042 0.5 ug/L UJ S
Bromoform 0.5 0.092 0.5 ug/L UJ S
Bromomethane 0.5 0.19 0.5 ug/L UJ S
Carbon Tetrachloride 0.5 0.070 0.5 ug/L UJ S
Chlorobenzene 1.8 0.024 0.5 ug/L J S
Chloroethane 0.5 0.16 0.5 ug/L UJ S
Chloroform 0.5 0.040 0.5 ug/L UJ S
Chloromethane 0.5 0.061 0.5 ug/L UJ S
Cis-1,2-Dichloroethene 845 1.4 1.4 ug/L J S
Dibromochloromethane 0.5 0.047 0.5 ug/L UJ S
Dibromomethane 0.5 0.15 0.5 ug/L UJ S
Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ S
Ethylbenzene 0.5 0.12 0.5 ug/L UJ S
Hexachlorobutadiene 1 0.12 1 ug/L UJ S
Isopropylbenzene 0.5 0.049 0.5 ug/L UJ S
M,Fl.Xylenes 1 0.17 1 ug/L UJ S
Methyl Isobutyl Ketone 20 0.065 20 ug/L UJ S
Methyl Tert-Butyl Ether 1 0.028 1 ug/L UJ S
Methylene Chloride 1 0.094 1 ug/L UJ S
Naphthalene 0.5 0.13 0.5 ug/L UJ S
N-Butylbenzene 0.5 0.14 0.5 ug/L UJ S
N-Propylbenzene 0.5 0.083 0.5 ug/L UJ S
o-Xylene 0.5 0.11 0.5 ug/L UJ S
P-Isopropyltoluene 0.5 0.035 0.5 ug/L UJ S
Sec-Butylbenzene 0.5 0.035 0.5 ug/L UJ S
Styrene 0.5 0.097 0.5 ug/L UJ S
Tert-Butyl Alcohol (TBA) 20 7.5 20 ug/L UJ S
Tert-Butylbenzene 0.5 0.059 0.5 ug/L UJ S
Tetrachloroethene 29.7 0.066 0.066 ug/L J S
Toluene 0.5 0.040 0.5 ug/L UJ S
Trans-1,2-Dichloroethene 48.5 0.067 0.067 ug/L J S
Trichloroethene 103 0.080 0.08 ug/L J S
Trichlorofluoromethane 0.5 0.057 0.5 ug/L UJ S
Vinyl Chloride 27.3 0.057 0.057 ug/L J S
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In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Reason
SDG Sample!D Parameter Result MDL RL Units Qualifier Code
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) Table 1
QualifzedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

IR25MW53A-BH-1274

IR25MW53A-BH-1272

052778 TB5-1261

052856 IR25IW02A-BH-1270

IR25MW54A-BH-1271

IR25MW55A-BH-1273

Reason
Parameter Result MDL RL Units Qualifier Code

Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Acetone 21 2.7 21 ug/kg UJ C

Methylene Chloride 3 0.84 5.2 ug/kg U B

Acetone 25 4.3 33 ug/kg UJ C

Methylene Chloride 4 1.3 8.3 ug/kg U B
Acetone 17 3.4 26 ug/kg UJ C

Methylene Chloride 3 1.0 6~5 ug/kg U B

Methylene Chloride 160 93 580 ug/kg U B

Methylene Chloride 310 98 610 ug/kg U B

SampleIDSDG

General:
ND - Non Detect
MDL- Method Detection Limit
RL - Practical Quantitation Limit
mg/kg - milligrams per kilogram
l1g/kg - micrograms per kilogram
mg/L - milligrams per liter
11g!L - micrograms per liter

Reason Codes:
A - ICP Serial Dilution
B - Laboratory Blank Contamination
C - The continuing calibration statistic outside acceptance criteria
DI - RPD between LCSILCSD results control limit
H - Holding time violation
M - Compound recovered outside the matrix spike/spike duplicate acceptance criteria
S - Surrogate recovery outside control limit

) Qualifiers:
J • Estimated value.
U - Not detected at or above the specified reporting limit.
UJ - Not detected at or above the specified reporting limit.

The reporting limit is an estimate.

I

/
Wednesday, June 22, 2005 Page350f35

) Table 1
QualifzedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

IR25MW53A-BH-1274

IR25MW53A-BH-1272

052778 TB5-1261

052856 IR25IW02A-BH-1270

IR25MW54A-BH-1271

IR25MW55A-BH-1273

Reason
Parameter Result MDL RL Units Qualifier Code

Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Acetone 21 2.7 21 ug/kg UJ C

Methylene Chloride 3 0.84 5.2 ug/kg U B

Acetone 25 4.3 33 ug/kg UJ C

Methylene Chloride 4 1.3 8.3 ug/kg U B
Acetone 17 3.4 26 ug/kg UJ C

Methylene Chloride 3 1.0 6~5 ug/kg U B

Methylene Chloride 160 93 580 ug/kg U B

Methylene Chloride 310 98 610 ug/kg U B

SampleIDSDG

General:
ND - Non Detect
MDL- Method Detection Limit
RL - Practical Quantitation Limit
mg/kg - milligrams per kilogram
l1g/kg - micrograms per kilogram
mg/L - milligrams per liter
11g!L - micrograms per liter

Reason Codes:
A - ICP Serial Dilution
B - Laboratory Blank Contamination
C - The continuing calibration statistic outside acceptance criteria
DI - RPD between LCSILCSD results control limit
H - Holding time violation
M - Compound recovered outside the matrix spike/spike duplicate acceptance criteria
S - Surrogate recovery outside control limit

) Qualifiers:
J • Estimated value.
U - Not detected at or above the specified reporting limit.
UJ - Not detected at or above the specified reporting limit.

The reporting limit is an estimate.

I

/
Wednesday, June 22, 2005 Page350f35

) Table 1
QualifzedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

IR25MW53A-BH-1274

IR25MW53A-BH-1272

052778 TB5-1261

052856 IR25IW02A-BH-1270

IR25MW54A-BH-1271

IR25MW55A-BH-1273

Reason
Parameter Result MDL RL Units Qualifier Code

Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Acetone 21 2.7 21 ug/kg UJ C

Methylene Chloride 3 0.84 5.2 ug/kg U B

Acetone 25 4.3 33 ug/kg UJ C

Methylene Chloride 4 1.3 8.3 ug/kg U B
Acetone 17 3.4 26 ug/kg UJ C

Methylene Chloride 3 1.0 6~5 ug/kg U B

Methylene Chloride 160 93 580 ug/kg U B

Methylene Chloride 310 98 610 ug/kg U B

SampleIDSDG

General:
ND - Non Detect
MDL- Method Detection Limit
RL - Practical Quantitation Limit
mg/kg - milligrams per kilogram
l1g/kg - micrograms per kilogram
mg/L - milligrams per liter
11g!L - micrograms per liter

Reason Codes:
A - ICP Serial Dilution
B - Laboratory Blank Contamination
C - The continuing calibration statistic outside acceptance criteria
DI - RPD between LCSILCSD results control limit
H - Holding time violation
M - Compound recovered outside the matrix spike/spike duplicate acceptance criteria
S - Surrogate recovery outside control limit

) Qualifiers:
J • Estimated value.
U - Not detected at or above the specified reporting limit.
UJ - Not detected at or above the specified reporting limit.

The reporting limit is an estimate.

I

/
Wednesday, June 22, 2005 Page350f35

) Table 1
QualifzedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

IR25MW53A-BH-1274

IR25MW53A-BH-1272

052778 TB5-1261

052856 IR25IW02A-BH-1270

IR25MW54A-BH-1271

IR25MW55A-BH-1273

Reason
Parameter Result MDL RL Units Qualifier Code

Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Acetone 21 2.7 21 ug/kg UJ C

Methylene Chloride 3 0.84 5.2 ug/kg U B

Acetone 25 4.3 33 ug/kg UJ C

Methylene Chloride 4 1.3 8.3 ug/kg U B
Acetone 17 3.4 26 ug/kg UJ C

Methylene Chloride 3 1.0 6~5 ug/kg U B

Methylene Chloride 160 93 580 ug/kg U B

Methylene Chloride 310 98 610 ug/kg U B

SampleIDSDG

General:
ND - Non Detect
MDL- Method Detection Limit
RL - Practical Quantitation Limit
mg/kg - milligrams per kilogram
l1g/kg - micrograms per kilogram
mg/L - milligrams per liter
11g!L - micrograms per liter

Reason Codes:
A - ICP Serial Dilution
B - Laboratory Blank Contamination
C - The continuing calibration statistic outside acceptance criteria
DI - RPD between LCSILCSD results control limit
H - Holding time violation
M - Compound recovered outside the matrix spike/spike duplicate acceptance criteria
S - Surrogate recovery outside control limit

) Qualifiers:
J • Estimated value.
U - Not detected at or above the specified reporting limit.
UJ - Not detected at or above the specified reporting limit.

The reporting limit is an estimate.

I

/
Wednesday, June 22, 2005 Page350f35

) Table 1
QualifzedData

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

IR25MW53A-BH-1274

IR25MW53A-BH-1272

052778 TB5-1261

052856 IR25IW02A-BH-1270

IR25MW54A-BH-1271

IR25MW55A-BH-1273

Reason
Parameter Result MDL RL Units Qualifier Code

Dichlorodifluoromethane 0.5 0.065 0.5 ug/L UJ C
Acetone 21 2.7 21 ug/kg UJ C

Methylene Chloride 3 0.84 5.2 ug/kg U B

Acetone 25 4.3 33 ug/kg UJ C

Methylene Chloride 4 1.3 8.3 ug/kg U B
Acetone 17 3.4 26 ug/kg UJ C

Methylene Chloride 3 1.0 6~5 ug/kg U B

Methylene Chloride 160 93 580 ug/kg U B

Methylene Chloride 310 98 610 ug/kg U B

SampleIDSDG

General:
ND - Non Detect
MDL- Method Detection Limit
RL - Practical Quantitation Limit
mg/kg - milligrams per kilogram
l1g/kg - micrograms per kilogram
mg/L - milligrams per liter
11g!L - micrograms per liter

Reason Codes:
A - ICP Serial Dilution
B - Laboratory Blank Contamination
C - The continuing calibration statistic outside acceptance criteria
DI - RPD between LCSILCSD results control limit
H - Holding time violation
M - Compound recovered outside the matrix spike/spike duplicate acceptance criteria
S - Surrogate recovery outside control limit

) Qualifiers:
J • Estimated value.
U - Not detected at or above the specified reporting limit.
UJ - Not detected at or above the specified reporting limit.

The reporting limit is an estimate.

I

/
Wednesday, June 22, 2005 Page350f35



Table 2
Rejected Data

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

Lab
SDG Sample In Method

43068 IR251W02A-1043 E300.0

Date
Sampled

05/24/04

Compound

Nitrate As N

Result Qualfier Reason Units MDL

0.8 R H mg/L 0.14

Reason Codes:
H - Holding time violation

General:
mgIL - milligrams per liter

Qualifiers:
R - Results are unusable due to deficiencies in the ability to
analyze the sample and meet analytical QC criteria
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

METALS
042224 1R25MW37B 3/24/2004 Cadmium 1R25MW37B-1008 0.3B 1R25MW37B-1023 0.2B ug/L NC

1R25MW37B 3/24/2004 Mercury 1R25MW37B-1008 0.077 B 1R25MW37B-1023 0.11 B ug/L NC
042248 1R25MW900B 3/25/2004 Arsenic 1R25MW900B-1016 15.7B 1R25MW900B-1025 50 U ug/L NC

1R25MW900B 3/25/2004 Manganese 1R25MW900B-1016 4700 1R25MW900B-1025 4720 uglL 0
1R25MW900B 3/2512004 Mercury 1R25MW900B-1016 0.027 B 1R25MW900B-1025 0.033B ug/L NC

045693 IR06MW44A 121712004 Manganese IR06MW44A-1135 290 IR06MW44A-1153 272 ug/L 6
IR06MW44A 121712004 Mercury IR06MW44A-1135 0.2U IR06MW44A-1153 0.97 ug/L NC

045738 1R25MW9028 1216/2004 Chromium 1R25MW902B-1149 6.2B 1R25MW902B-1152 6.4B uglL NC
1R25MW9028 1216/2004 Manganese JR25MW9028-1149 8420 lR25MW902B-1152 8120 ug/L 4

045762 1R25MW51A 1216/2004 Chromium 1R25MW51A-1145 3.1 B 1R25MW51A-1154 3.5B ug/L NC
1R25MW51A 1216/2004 Manganese 1R25MW51A-1145 1380 1R25MW51A-1154 1380 ug/L 0

052688 1R25MW42B 5/11/2005 Chromium 1R25MW42B-1242 4.18 1R25MW428-1255 48 uglL NC
1R25MW42B 5/11/2005 Manganese 1R25MW42B-1242 1930 1R25MW42B-1255 1830 ug/L 5
1R25MW42B 5/11/2005 Mercury 1R25MW42B-1242 0.56 1R25MW42B-1255 0.31 ug/L 57

052714 1R25MW37B 5/11/2005 Chromium lR25MW37B-1240 1B 1R25MW37B-1256 1.5 B ug/L NC
1R25MW37B 5/11/2005 Manganese 1R25MW37B-1240 0.6B 1R25MW37B-1256 2.8B ug/L NC
1R25MW37B 5/1112005 Mercury 1R25MW37B-1240 0.76 1R25MW37B-1256 1.4 ug/L 59

052742 1R25MW900B 5/11/2005 Chromium 1R25MW900B-1248 5.2B 1R25MW900B-1254 5B ug/L NC
1R25MW900B 5/11/2005 Manganese 1R25MW900B-1248 4430 1R25MW900B-1254 4360 ug/L 2
lR25MW900B 5/11/2005 Mercury 1R25MW900B-1248 0.26 1R25MW900B-1254 0.1 U ug/L NC

PCBS
042224 1R25MW37B 3/2412004 Aroclor-1260 1R25MW37B-1008 0.02J 1R25MW37B-1023 0.02J ug/L NC
043068 1R25MW53A 5124/2004 Aroclor-1260 1R25MW53A-1044 0.06J 1R25MW53A-1045 0.07 J ug/L NC
045693 IR06MW44A 121712004 Aroclor-1260 IR06MW44A-1135 0.5J IR06MW44A-1153 0.5J ug/L NC
045738 1R25MW902B 1216/2004 Aroclor-1260 1R25MW902B-1149 0.02J 1R25MW902B-1152 0.96U ug/L NC
045762 1R25MW51A 1216/2004 Aroclor-1016' 1R25MW51A-1145 0.07 J 1R25MW51A-1154 0.1 J ug/L NC

1R25MW51A 1216/2004 Aroclor-1260 1R25MW51A-1145 0.96 U 1R25MW51A-1154 0.02J ug/L NC
SEMIVOLATILES

042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 9.6U 1R25MW37B-1023 7J ug/L NC
1R25MW37B 3/24/2004 1A-Dichlorobenzene 1R25MW37B-1008 9.6U 1R25MW37B-1023 2J ug/L NC
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PCBS
042224 1R25MW37B 3/2412004 Aroclor-1260 1R25MW37B-1008 0.02J 1R25MW37B-1023 0.02J ug/L NC
043068 1R25MW53A 5124/2004 Aroclor-1260 1R25MW53A-1044 0.06J 1R25MW53A-1045 0.07 J ug/L NC
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SEMIVOLATILES
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045693 IR06MW44A 121712004 Manganese IR06MW44A-1135 290 IR06MW44A-1153 272 ug/L 6
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
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042224 1R25MW37B 3/2412004 Butyl Benzyl Phthalate 1R25MW37B-1008 9.6U 1R25MW37B-1023 4J ug/L NC
042248 1R25MW900B 3/25/2004 1,204-Trichlorobenzene 1R25MW900B-1016 2J 1R25MW900B-1025 2J ug/L NC

1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 684 1R25MW900B·1025 685 ug/L 0

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 8J 1R25MW900B-1025 10J ug/L NC
1R25MW900B 3/25/2004 1A-Dichlorobenzene 1R25MW900B-1016 91 J 1R25MW900B-1025 95J uglL NC

1R25MW900B 3/2512004 Acenaphthene 1R25MW900B-1016 0.6J 1R25MW900B-1025 9.6U ug/L NC
1R25MW900B 3/2512004 Naphthalene 1R25MW900B-1016 2J 1R25MW900B-1025 2J uglL NC

045738 1R25MW902B 121612004 1,2,4-Trichlorobenzene 1R25MW902B-1149 36J 1R25MW902B-1152 33J uglL NC

1R25MW902B 121612004 1,2-Dichlorobenzene 1R25MW902B-1149 15200 1R25MW902B-1152 20500 uglL 30

1R25MW902B 121612004 1A-Dichlorobenzene 1R25MW902B-1149 3390 1R25MW902B-1152 4180 ug/L 21

1R25MW902B 1216/2004 2A-Dimethylphenol 1R25MW902B-1149 7990 1R25MW902B·1152 8560 ug/L 7

1R25MW902B 1216/2004 2-Methylnaphthalene 1R25MW902B-1149 66J 1R25MW902B·1152 65J ug/L NC

1R25MW902B 1216/2004 4-Methylphenol 1R25MW902B-1149 3790 1R25MW902B-1152 5320 ug/L 34

1R25MW902B 121612004 Dibenzofuran 1R25MW902B-1149 9J 1R25MW902B-1152 11 J ug/L NC
1R25MW902B 1216/2004 Naphthalene 1R25MW902B-1149 99J 1R25MW902B-1152 96J ug/L NC
1R25MW902B 121612004 Phenol 1R25MW902B-1149 930 1R25MW902B-1152 770J ug/L NC

045762 1R25MW51A 121612004 1,2-Dichlorobenzene 1R25MW51A-1145 1 J 1R25MW51A-1154 9.6U ug/L NC

1R25MW51A 121612004 Df.-N-Butyl Phthalate 1R25MW51A-1145 9.6U 1R25MW51A-1154 1 J ug/L NC

051222 1R25MW53A 1/1812005 1,2-Dichlorobenzene 1R25MW53A-1169 58 1R25MW53A-1170 68 ug/L 16

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 27 1R25MW53A-1170 30 ug/L 11

1R25MW53A 1/18/2005 2A-Dimethylphenol 1R25MW53A-1169 6J 1R25MW53A-1170 6J ug/L NC

1R25MW53A 1/18/2005 2-Chlorophenol 1R25MW53A-1169 1 J 1R25MW53A-1170 2J ug/L NC

1R25MW53A 1/18/2005 Naphthalene 1R25MW53A-1169 2J 1R25MW53A-1170 2J ug/L NC

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 51 1R25MW53A-1196 50 ug/L 2

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 33 1R25MW53A-1196 33 ug/L 0

1R25MW53A 3/1/2005 Acenaphthene 1R25MW53A-1195 3J 1R25MW53A-1196 3J ug/L NC
1R25MW53A 3/1/2005 Benzoic Acid 1R25MW53A-1195 48J 1R25MW53A-1196 48J ug/L 0

1R25MW53A 3/1/2005 Df-N-Butyl Phthalate 1R25MW53A-1195 4J 1R25MW53A-1196 9.6U ug/L NC
052096 1R25MW53A 3/29/2005 1,2-Dichlorobenzene 1R25MW53A-1208 62 1R25MW53A-1209 59 ug/L 5

1R25MW53A 3/29/2005 1,3-Dichlorobenzene 1R25MW53A-1208 2J 1R25MW53A-1209 2J ug/L NC

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 34 1R25MW53A-1209 34 ug/L 0
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1R25MW900B 3/2512004 Acenaphthene 1R25MW900B-1016 0.6J 1R25MW900B-1025 9.6U ug/L NC
1R25MW900B 3/2512004 Naphthalene 1R25MW900B-1016 2J 1R25MW900B-1025 2J uglL NC

045738 1R25MW902B 121612004 1,2,4-Trichlorobenzene 1R25MW902B-1149 36J 1R25MW902B-1152 33J uglL NC

1R25MW902B 121612004 1,2-Dichlorobenzene 1R25MW902B-1149 15200 1R25MW902B-1152 20500 uglL 30

1R25MW902B 121612004 1A-Dichlorobenzene 1R25MW902B-1149 3390 1R25MW902B-1152 4180 ug/L 21

1R25MW902B 1216/2004 2A-Dimethylphenol 1R25MW902B-1149 7990 1R25MW902B·1152 8560 ug/L 7

1R25MW902B 1216/2004 2-Methylnaphthalene 1R25MW902B-1149 66J 1R25MW902B·1152 65J ug/L NC

1R25MW902B 1216/2004 4-Methylphenol 1R25MW902B-1149 3790 1R25MW902B-1152 5320 ug/L 34

1R25MW902B 121612004 Dibenzofuran 1R25MW902B-1149 9J 1R25MW902B-1152 11 J ug/L NC
1R25MW902B 1216/2004 Naphthalene 1R25MW902B-1149 99J 1R25MW902B-1152 96J ug/L NC
1R25MW902B 121612004 Phenol 1R25MW902B-1149 930 1R25MW902B-1152 770J ug/L NC

045762 1R25MW51A 121612004 1,2-Dichlorobenzene 1R25MW51A-1145 1 J 1R25MW51A-1154 9.6U ug/L NC

1R25MW51A 121612004 Df.-N-Butyl Phthalate 1R25MW51A-1145 9.6U 1R25MW51A-1154 1 J ug/L NC

051222 1R25MW53A 1/1812005 1,2-Dichlorobenzene 1R25MW53A-1169 58 1R25MW53A-1170 68 ug/L 16

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 27 1R25MW53A-1170 30 ug/L 11

1R25MW53A 1/18/2005 2A-Dimethylphenol 1R25MW53A-1169 6J 1R25MW53A-1170 6J ug/L NC

1R25MW53A 1/18/2005 2-Chlorophenol 1R25MW53A-1169 1 J 1R25MW53A-1170 2J ug/L NC

1R25MW53A 1/18/2005 Naphthalene 1R25MW53A-1169 2J 1R25MW53A-1170 2J ug/L NC

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 51 1R25MW53A-1196 50 ug/L 2

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 33 1R25MW53A-1196 33 ug/L 0

1R25MW53A 3/1/2005 Acenaphthene 1R25MW53A-1195 3J 1R25MW53A-1196 3J ug/L NC
1R25MW53A 3/1/2005 Benzoic Acid 1R25MW53A-1195 48J 1R25MW53A-1196 48J ug/L 0

1R25MW53A 3/1/2005 Df-N-Butyl Phthalate 1R25MW53A-1195 4J 1R25MW53A-1196 9.6U ug/L NC
052096 1R25MW53A 3/29/2005 1,2-Dichlorobenzene 1R25MW53A-1208 62 1R25MW53A-1209 59 ug/L 5

1R25MW53A 3/29/2005 1,3-Dichlorobenzene 1R25MW53A-1208 2J 1R25MW53A-1209 2J ug/L NC

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 34 1R25MW53A-1209 34 ug/L 0
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042224 1R25MW37B 3/2412004 Butyl Benzyl Phthalate 1R25MW37B-1008 9.6U 1R25MW37B-1023 4J ug/L NC
042248 1R25MW900B 3/25/2004 1,204-Trichlorobenzene 1R25MW900B-1016 2J 1R25MW900B-1025 2J ug/L NC

1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 684 1R25MW900B·1025 685 ug/L 0

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 8J 1R25MW900B-1025 10J ug/L NC
1R25MW900B 3/25/2004 1A-Dichlorobenzene 1R25MW900B-1016 91 J 1R25MW900B-1025 95J uglL NC

1R25MW900B 3/2512004 Acenaphthene 1R25MW900B-1016 0.6J 1R25MW900B-1025 9.6U ug/L NC
1R25MW900B 3/2512004 Naphthalene 1R25MW900B-1016 2J 1R25MW900B-1025 2J uglL NC

045738 1R25MW902B 121612004 1,2,4-Trichlorobenzene 1R25MW902B-1149 36J 1R25MW902B-1152 33J uglL NC

1R25MW902B 121612004 1,2-Dichlorobenzene 1R25MW902B-1149 15200 1R25MW902B-1152 20500 uglL 30

1R25MW902B 121612004 1A-Dichlorobenzene 1R25MW902B-1149 3390 1R25MW902B-1152 4180 ug/L 21

1R25MW902B 1216/2004 2A-Dimethylphenol 1R25MW902B-1149 7990 1R25MW902B·1152 8560 ug/L 7

1R25MW902B 1216/2004 2-Methylnaphthalene 1R25MW902B-1149 66J 1R25MW902B·1152 65J ug/L NC

1R25MW902B 1216/2004 4-Methylphenol 1R25MW902B-1149 3790 1R25MW902B-1152 5320 ug/L 34

1R25MW902B 121612004 Dibenzofuran 1R25MW902B-1149 9J 1R25MW902B-1152 11 J ug/L NC
1R25MW902B 1216/2004 Naphthalene 1R25MW902B-1149 99J 1R25MW902B-1152 96J ug/L NC
1R25MW902B 121612004 Phenol 1R25MW902B-1149 930 1R25MW902B-1152 770J ug/L NC

045762 1R25MW51A 121612004 1,2-Dichlorobenzene 1R25MW51A-1145 1 J 1R25MW51A-1154 9.6U ug/L NC

1R25MW51A 121612004 Df.-N-Butyl Phthalate 1R25MW51A-1145 9.6U 1R25MW51A-1154 1 J ug/L NC

051222 1R25MW53A 1/1812005 1,2-Dichlorobenzene 1R25MW53A-1169 58 1R25MW53A-1170 68 ug/L 16

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 27 1R25MW53A-1170 30 ug/L 11

1R25MW53A 1/18/2005 2A-Dimethylphenol 1R25MW53A-1169 6J 1R25MW53A-1170 6J ug/L NC

1R25MW53A 1/18/2005 2-Chlorophenol 1R25MW53A-1169 1 J 1R25MW53A-1170 2J ug/L NC

1R25MW53A 1/18/2005 Naphthalene 1R25MW53A-1169 2J 1R25MW53A-1170 2J ug/L NC

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 51 1R25MW53A-1196 50 ug/L 2

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 33 1R25MW53A-1196 33 ug/L 0

1R25MW53A 3/1/2005 Acenaphthene 1R25MW53A-1195 3J 1R25MW53A-1196 3J ug/L NC
1R25MW53A 3/1/2005 Benzoic Acid 1R25MW53A-1195 48J 1R25MW53A-1196 48J ug/L 0

1R25MW53A 3/1/2005 Df-N-Butyl Phthalate 1R25MW53A-1195 4J 1R25MW53A-1196 9.6U ug/L NC
052096 1R25MW53A 3/29/2005 1,2-Dichlorobenzene 1R25MW53A-1208 62 1R25MW53A-1209 59 ug/L 5

1R25MW53A 3/29/2005 1,3-Dichlorobenzene 1R25MW53A-1208 2J 1R25MW53A-1209 2J ug/L NC

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 34 1R25MW53A-1209 34 ug/L 0
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042224 1R25MW37B 3/2412004 Butyl Benzyl Phthalate 1R25MW37B-1008 9.6U 1R25MW37B-1023 4J ug/L NC
042248 1R25MW900B 3/25/2004 1,204-Trichlorobenzene 1R25MW900B-1016 2J 1R25MW900B-1025 2J ug/L NC

1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 684 1R25MW900B·1025 685 ug/L 0

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 8J 1R25MW900B-1025 10J ug/L NC
1R25MW900B 3/25/2004 1A-Dichlorobenzene 1R25MW900B-1016 91 J 1R25MW900B-1025 95J uglL NC

1R25MW900B 3/2512004 Acenaphthene 1R25MW900B-1016 0.6J 1R25MW900B-1025 9.6U ug/L NC
1R25MW900B 3/2512004 Naphthalene 1R25MW900B-1016 2J 1R25MW900B-1025 2J uglL NC

045738 1R25MW902B 121612004 1,2,4-Trichlorobenzene 1R25MW902B-1149 36J 1R25MW902B-1152 33J uglL NC

1R25MW902B 121612004 1,2-Dichlorobenzene 1R25MW902B-1149 15200 1R25MW902B-1152 20500 uglL 30

1R25MW902B 121612004 1A-Dichlorobenzene 1R25MW902B-1149 3390 1R25MW902B-1152 4180 ug/L 21

1R25MW902B 1216/2004 2A-Dimethylphenol 1R25MW902B-1149 7990 1R25MW902B·1152 8560 ug/L 7

1R25MW902B 1216/2004 2-Methylnaphthalene 1R25MW902B-1149 66J 1R25MW902B·1152 65J ug/L NC

1R25MW902B 1216/2004 4-Methylphenol 1R25MW902B-1149 3790 1R25MW902B-1152 5320 ug/L 34

1R25MW902B 121612004 Dibenzofuran 1R25MW902B-1149 9J 1R25MW902B-1152 11 J ug/L NC
1R25MW902B 1216/2004 Naphthalene 1R25MW902B-1149 99J 1R25MW902B-1152 96J ug/L NC
1R25MW902B 121612004 Phenol 1R25MW902B-1149 930 1R25MW902B-1152 770J ug/L NC

045762 1R25MW51A 121612004 1,2-Dichlorobenzene 1R25MW51A-1145 1 J 1R25MW51A-1154 9.6U ug/L NC

1R25MW51A 121612004 Df.-N-Butyl Phthalate 1R25MW51A-1145 9.6U 1R25MW51A-1154 1 J ug/L NC

051222 1R25MW53A 1/1812005 1,2-Dichlorobenzene 1R25MW53A-1169 58 1R25MW53A-1170 68 ug/L 16

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 27 1R25MW53A-1170 30 ug/L 11

1R25MW53A 1/18/2005 2A-Dimethylphenol 1R25MW53A-1169 6J 1R25MW53A-1170 6J ug/L NC

1R25MW53A 1/18/2005 2-Chlorophenol 1R25MW53A-1169 1 J 1R25MW53A-1170 2J ug/L NC

1R25MW53A 1/18/2005 Naphthalene 1R25MW53A-1169 2J 1R25MW53A-1170 2J ug/L NC

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 51 1R25MW53A-1196 50 ug/L 2

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 33 1R25MW53A-1196 33 ug/L 0

1R25MW53A 3/1/2005 Acenaphthene 1R25MW53A-1195 3J 1R25MW53A-1196 3J ug/L NC
1R25MW53A 3/1/2005 Benzoic Acid 1R25MW53A-1195 48J 1R25MW53A-1196 48J ug/L 0

1R25MW53A 3/1/2005 Df-N-Butyl Phthalate 1R25MW53A-1195 4J 1R25MW53A-1196 9.6U ug/L NC
052096 1R25MW53A 3/29/2005 1,2-Dichlorobenzene 1R25MW53A-1208 62 1R25MW53A-1209 59 ug/L 5

1R25MW53A 3/29/2005 1,3-Dichlorobenzene 1R25MW53A-1208 2J 1R25MW53A-1209 2J ug/L NC

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 34 1R25MW53A-1209 34 ug/L 0
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

052480 1R25MW54A 4/26/2005 1.2-Dichlorobenzene 1R25MW54A-1222 3900 1R25MW54A-1223 4440 ug/L 13

1R25MW54A 4/26/2005 1.3-Dichlorobenzene 1R25MW54A-1222 31 J 1R25MW54A-1223 35J ug/L NC

1R25MW54A 4/26/2005 1,4-Dichlorobenzene 1R25MW54A-1222 270 1R25MW54A-1223 530 uglL 65

1R25MW54A 4/2612005 2,4-Dimethyfphenol 1R25MW54A-1222 770 1R25MW54A-1223 1100 ug/L 35

1R25MW54A 4/2612005 Naphthalene 1R25MW54A-1222 25J 1R25MW54A-1223 30J ug/L NC

1R25MW54A 4/26/2005 Phenol 1R25MW54A-1222 31 J 1R25MW54A-1223 44J ug/L NC

052742 1R25MW900B 5/11/2005 1,2-Dichlorobenzene 1R25MW900B-1248 3J 1R25MW900B-1254 10 ug/L NC

1R25MW900B 5/1112005 1,3-Dichlorobenzene 1R25MW900B-1248 5J 1R25MW900B-1254 4J ug/L NC

1R25MW900B 5/1112005 1,4-Dichlorobenzene 1R25MW900B-1248 2J 1R25MW900B-1254 3J ug/L NC

VOLATILES
042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 0.3J 1R25MW37B-1023 0.5 ug/L NC

1R25MW37B 3/24/2004 Methylene Chloride 1R25MW37B-1008 2.4 B 1R25MW37B-1023 3.6B ug/L 40

042248 1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 1250 1R25MW900B-1025 1310 ug/L 5

1R25MW900B 3/25/2004 1,2-Dichloroethane 1R25MW900B-1016 150 1R25MW900B-1025 160 ug/L 6

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 12J ug/L NC

1R25MW900B 3/25/2004 1,4-Dichlorobenzene 1R25MW900B-1016 230 1R25MW900B-1025 250 ug/L 8

1R25MW900B 3/2512004 Chlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 10 ug/L NC

1R25MW900B 3/2512004 Cis-1,2-Dichloroethene 1R25MW900B-1016 1010 1R25MW900B-1025 1180 ug/L 16

1R25MW900B 3/25/2004 Methylene Chloride 1R25MW900B-1016 73 1R25MW900B-1025 72 ug/L 1

1R25MW900B 3/25/2004 Trans-1,2-Dichloroethene 1R25MW900B-1016 130 1R25MW900B-1025 150 ug/L 14

1R25MW900B 3/2512004 Vinyl Chloride 1R25MW900B-1016 250 1R25MW900B-1025 301 ug/L 19

043068 1R25MW53A 5/24/2004 1,2-Dichlorobenzene 1R25MW53A-1044 3110 1R25MW53A-1045 3140 ug/L 1

1R25MW53A 5/24/2004 1,2-Dichloroethane 1R25MW53A-1044 380 1R25MW53A-1045 380 ug/L 0

1R25MW53A 5/24/2004 1,3-Dichlorobenzene 1R25MW53A-1044 35J 1R25MW53A-1045 36J ug/L NC

1R25MW53A 5/24/2004 1,4-Dichlorobenzene 1R25MW53A-1044 960 1R25MW53A-1045 950 ug/L 1

1R25MW53A 5/24/2004 Chlorobenzene 1R25MW53A-1044 1310 1R25MW53A-1045 1310 ug/L 0

1R25MW53A 5/24/2004 Cis-1,2-Dichloroethene 1R25MW53A-1044 1780 1R25MW53A-1045 1760 ug/L 1

1R25MW53A 5/24/2004 Trans-1,2-Dichloroethene 1R25MW53A-1044 150 1R25MW53A-1045 150 ug/L 0

1R25MW53A 5/24/2004 Vinyl Chloride 1R25MW53A-1044 3930 1R25MW53A-1045 3990 ug/L 2

043242 1R25MW54A 6/8/2004 1,2-Dichlorobenzene 1R25MW54A-1052 19000 1R25MW54A-1053 18000 ug/L 5

1R25MW54A 6/8/2004 1,2-Dichloroethane 1R25MW54A-1052 23600 1R25MW54A-1053 21100 ug/L 11
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052480 1R25MW54A 4/26/2005 1.2-Dichlorobenzene 1R25MW54A-1222 3900 1R25MW54A-1223 4440 ug/L 13

1R25MW54A 4/26/2005 1.3-Dichlorobenzene 1R25MW54A-1222 31 J 1R25MW54A-1223 35J ug/L NC

1R25MW54A 4/26/2005 1,4-Dichlorobenzene 1R25MW54A-1222 270 1R25MW54A-1223 530 uglL 65

1R25MW54A 4/2612005 2,4-Dimethyfphenol 1R25MW54A-1222 770 1R25MW54A-1223 1100 ug/L 35

1R25MW54A 4/2612005 Naphthalene 1R25MW54A-1222 25J 1R25MW54A-1223 30J ug/L NC

1R25MW54A 4/26/2005 Phenol 1R25MW54A-1222 31 J 1R25MW54A-1223 44J ug/L NC

052742 1R25MW900B 5/11/2005 1,2-Dichlorobenzene 1R25MW900B-1248 3J 1R25MW900B-1254 10 ug/L NC

1R25MW900B 5/1112005 1,3-Dichlorobenzene 1R25MW900B-1248 5J 1R25MW900B-1254 4J ug/L NC

1R25MW900B 5/1112005 1,4-Dichlorobenzene 1R25MW900B-1248 2J 1R25MW900B-1254 3J ug/L NC

VOLATILES
042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 0.3J 1R25MW37B-1023 0.5 ug/L NC

1R25MW37B 3/24/2004 Methylene Chloride 1R25MW37B-1008 2.4 B 1R25MW37B-1023 3.6B ug/L 40

042248 1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 1250 1R25MW900B-1025 1310 ug/L 5

1R25MW900B 3/25/2004 1,2-Dichloroethane 1R25MW900B-1016 150 1R25MW900B-1025 160 ug/L 6

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 12J ug/L NC

1R25MW900B 3/25/2004 1,4-Dichlorobenzene 1R25MW900B-1016 230 1R25MW900B-1025 250 ug/L 8

1R25MW900B 3/2512004 Chlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 10 ug/L NC

1R25MW900B 3/2512004 Cis-1,2-Dichloroethene 1R25MW900B-1016 1010 1R25MW900B-1025 1180 ug/L 16

1R25MW900B 3/25/2004 Methylene Chloride 1R25MW900B-1016 73 1R25MW900B-1025 72 ug/L 1

1R25MW900B 3/25/2004 Trans-1,2-Dichloroethene 1R25MW900B-1016 130 1R25MW900B-1025 150 ug/L 14

1R25MW900B 3/2512004 Vinyl Chloride 1R25MW900B-1016 250 1R25MW900B-1025 301 ug/L 19

043068 1R25MW53A 5/24/2004 1,2-Dichlorobenzene 1R25MW53A-1044 3110 1R25MW53A-1045 3140 ug/L 1

1R25MW53A 5/24/2004 1,2-Dichloroethane 1R25MW53A-1044 380 1R25MW53A-1045 380 ug/L 0

1R25MW53A 5/24/2004 1,3-Dichlorobenzene 1R25MW53A-1044 35J 1R25MW53A-1045 36J ug/L NC

1R25MW53A 5/24/2004 1,4-Dichlorobenzene 1R25MW53A-1044 960 1R25MW53A-1045 950 ug/L 1

1R25MW53A 5/24/2004 Chlorobenzene 1R25MW53A-1044 1310 1R25MW53A-1045 1310 ug/L 0

1R25MW53A 5/24/2004 Cis-1,2-Dichloroethene 1R25MW53A-1044 1780 1R25MW53A-1045 1760 ug/L 1

1R25MW53A 5/24/2004 Trans-1,2-Dichloroethene 1R25MW53A-1044 150 1R25MW53A-1045 150 ug/L 0

1R25MW53A 5/24/2004 Vinyl Chloride 1R25MW53A-1044 3930 1R25MW53A-1045 3990 ug/L 2

043242 1R25MW54A 6/8/2004 1,2-Dichlorobenzene 1R25MW54A-1052 19000 1R25MW54A-1053 18000 ug/L 5

1R25MW54A 6/8/2004 1,2-Dichloroethane 1R25MW54A-1052 23600 1R25MW54A-1053 21100 ug/L 11
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052480 1R25MW54A 4/26/2005 1.2-Dichlorobenzene 1R25MW54A-1222 3900 1R25MW54A-1223 4440 ug/L 13

1R25MW54A 4/26/2005 1.3-Dichlorobenzene 1R25MW54A-1222 31 J 1R25MW54A-1223 35J ug/L NC

1R25MW54A 4/26/2005 1,4-Dichlorobenzene 1R25MW54A-1222 270 1R25MW54A-1223 530 uglL 65

1R25MW54A 4/2612005 2,4-Dimethyfphenol 1R25MW54A-1222 770 1R25MW54A-1223 1100 ug/L 35

1R25MW54A 4/2612005 Naphthalene 1R25MW54A-1222 25J 1R25MW54A-1223 30J ug/L NC

1R25MW54A 4/26/2005 Phenol 1R25MW54A-1222 31 J 1R25MW54A-1223 44J ug/L NC

052742 1R25MW900B 5/11/2005 1,2-Dichlorobenzene 1R25MW900B-1248 3J 1R25MW900B-1254 10 ug/L NC

1R25MW900B 5/1112005 1,3-Dichlorobenzene 1R25MW900B-1248 5J 1R25MW900B-1254 4J ug/L NC

1R25MW900B 5/1112005 1,4-Dichlorobenzene 1R25MW900B-1248 2J 1R25MW900B-1254 3J ug/L NC

VOLATILES
042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 0.3J 1R25MW37B-1023 0.5 ug/L NC

1R25MW37B 3/24/2004 Methylene Chloride 1R25MW37B-1008 2.4 B 1R25MW37B-1023 3.6B ug/L 40

042248 1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 1250 1R25MW900B-1025 1310 ug/L 5

1R25MW900B 3/25/2004 1,2-Dichloroethane 1R25MW900B-1016 150 1R25MW900B-1025 160 ug/L 6

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 12J ug/L NC

1R25MW900B 3/25/2004 1,4-Dichlorobenzene 1R25MW900B-1016 230 1R25MW900B-1025 250 ug/L 8

1R25MW900B 3/2512004 Chlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 10 ug/L NC

1R25MW900B 3/2512004 Cis-1,2-Dichloroethene 1R25MW900B-1016 1010 1R25MW900B-1025 1180 ug/L 16

1R25MW900B 3/25/2004 Methylene Chloride 1R25MW900B-1016 73 1R25MW900B-1025 72 ug/L 1

1R25MW900B 3/25/2004 Trans-1,2-Dichloroethene 1R25MW900B-1016 130 1R25MW900B-1025 150 ug/L 14

1R25MW900B 3/2512004 Vinyl Chloride 1R25MW900B-1016 250 1R25MW900B-1025 301 ug/L 19

043068 1R25MW53A 5/24/2004 1,2-Dichlorobenzene 1R25MW53A-1044 3110 1R25MW53A-1045 3140 ug/L 1

1R25MW53A 5/24/2004 1,2-Dichloroethane 1R25MW53A-1044 380 1R25MW53A-1045 380 ug/L 0

1R25MW53A 5/24/2004 1,3-Dichlorobenzene 1R25MW53A-1044 35J 1R25MW53A-1045 36J ug/L NC

1R25MW53A 5/24/2004 1,4-Dichlorobenzene 1R25MW53A-1044 960 1R25MW53A-1045 950 ug/L 1

1R25MW53A 5/24/2004 Chlorobenzene 1R25MW53A-1044 1310 1R25MW53A-1045 1310 ug/L 0

1R25MW53A 5/24/2004 Cis-1,2-Dichloroethene 1R25MW53A-1044 1780 1R25MW53A-1045 1760 ug/L 1

1R25MW53A 5/24/2004 Trans-1,2-Dichloroethene 1R25MW53A-1044 150 1R25MW53A-1045 150 ug/L 0

1R25MW53A 5/24/2004 Vinyl Chloride 1R25MW53A-1044 3930 1R25MW53A-1045 3990 ug/L 2

043242 1R25MW54A 6/8/2004 1,2-Dichlorobenzene 1R25MW54A-1052 19000 1R25MW54A-1053 18000 ug/L 5

1R25MW54A 6/8/2004 1,2-Dichloroethane 1R25MW54A-1052 23600 1R25MW54A-1053 21100 ug/L 11
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California
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052480 1R25MW54A 4/26/2005 1.2-Dichlorobenzene 1R25MW54A-1222 3900 1R25MW54A-1223 4440 ug/L 13

1R25MW54A 4/26/2005 1.3-Dichlorobenzene 1R25MW54A-1222 31 J 1R25MW54A-1223 35J ug/L NC

1R25MW54A 4/26/2005 1,4-Dichlorobenzene 1R25MW54A-1222 270 1R25MW54A-1223 530 uglL 65

1R25MW54A 4/2612005 2,4-Dimethyfphenol 1R25MW54A-1222 770 1R25MW54A-1223 1100 ug/L 35

1R25MW54A 4/2612005 Naphthalene 1R25MW54A-1222 25J 1R25MW54A-1223 30J ug/L NC

1R25MW54A 4/26/2005 Phenol 1R25MW54A-1222 31 J 1R25MW54A-1223 44J ug/L NC

052742 1R25MW900B 5/11/2005 1,2-Dichlorobenzene 1R25MW900B-1248 3J 1R25MW900B-1254 10 ug/L NC

1R25MW900B 5/1112005 1,3-Dichlorobenzene 1R25MW900B-1248 5J 1R25MW900B-1254 4J ug/L NC

1R25MW900B 5/1112005 1,4-Dichlorobenzene 1R25MW900B-1248 2J 1R25MW900B-1254 3J ug/L NC

VOLATILES
042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 0.3J 1R25MW37B-1023 0.5 ug/L NC

1R25MW37B 3/24/2004 Methylene Chloride 1R25MW37B-1008 2.4 B 1R25MW37B-1023 3.6B ug/L 40

042248 1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 1250 1R25MW900B-1025 1310 ug/L 5

1R25MW900B 3/25/2004 1,2-Dichloroethane 1R25MW900B-1016 150 1R25MW900B-1025 160 ug/L 6

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 12J ug/L NC

1R25MW900B 3/25/2004 1,4-Dichlorobenzene 1R25MW900B-1016 230 1R25MW900B-1025 250 ug/L 8

1R25MW900B 3/2512004 Chlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 10 ug/L NC

1R25MW900B 3/2512004 Cis-1,2-Dichloroethene 1R25MW900B-1016 1010 1R25MW900B-1025 1180 ug/L 16

1R25MW900B 3/25/2004 Methylene Chloride 1R25MW900B-1016 73 1R25MW900B-1025 72 ug/L 1

1R25MW900B 3/25/2004 Trans-1,2-Dichloroethene 1R25MW900B-1016 130 1R25MW900B-1025 150 ug/L 14

1R25MW900B 3/2512004 Vinyl Chloride 1R25MW900B-1016 250 1R25MW900B-1025 301 ug/L 19

043068 1R25MW53A 5/24/2004 1,2-Dichlorobenzene 1R25MW53A-1044 3110 1R25MW53A-1045 3140 ug/L 1

1R25MW53A 5/24/2004 1,2-Dichloroethane 1R25MW53A-1044 380 1R25MW53A-1045 380 ug/L 0

1R25MW53A 5/24/2004 1,3-Dichlorobenzene 1R25MW53A-1044 35J 1R25MW53A-1045 36J ug/L NC

1R25MW53A 5/24/2004 1,4-Dichlorobenzene 1R25MW53A-1044 960 1R25MW53A-1045 950 ug/L 1

1R25MW53A 5/24/2004 Chlorobenzene 1R25MW53A-1044 1310 1R25MW53A-1045 1310 ug/L 0

1R25MW53A 5/24/2004 Cis-1,2-Dichloroethene 1R25MW53A-1044 1780 1R25MW53A-1045 1760 ug/L 1

1R25MW53A 5/24/2004 Trans-1,2-Dichloroethene 1R25MW53A-1044 150 1R25MW53A-1045 150 ug/L 0

1R25MW53A 5/24/2004 Vinyl Chloride 1R25MW53A-1044 3930 1R25MW53A-1045 3990 ug/L 2

043242 1R25MW54A 6/8/2004 1,2-Dichlorobenzene 1R25MW54A-1052 19000 1R25MW54A-1053 18000 ug/L 5

1R25MW54A 6/8/2004 1,2-Dichloroethane 1R25MW54A-1052 23600 1R25MW54A-1053 21100 ug/L 11
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052480 1R25MW54A 4/26/2005 1.2-Dichlorobenzene 1R25MW54A-1222 3900 1R25MW54A-1223 4440 ug/L 13

1R25MW54A 4/26/2005 1.3-Dichlorobenzene 1R25MW54A-1222 31 J 1R25MW54A-1223 35J ug/L NC

1R25MW54A 4/26/2005 1,4-Dichlorobenzene 1R25MW54A-1222 270 1R25MW54A-1223 530 uglL 65

1R25MW54A 4/2612005 2,4-Dimethyfphenol 1R25MW54A-1222 770 1R25MW54A-1223 1100 ug/L 35

1R25MW54A 4/2612005 Naphthalene 1R25MW54A-1222 25J 1R25MW54A-1223 30J ug/L NC

1R25MW54A 4/26/2005 Phenol 1R25MW54A-1222 31 J 1R25MW54A-1223 44J ug/L NC

052742 1R25MW900B 5/11/2005 1,2-Dichlorobenzene 1R25MW900B-1248 3J 1R25MW900B-1254 10 ug/L NC

1R25MW900B 5/1112005 1,3-Dichlorobenzene 1R25MW900B-1248 5J 1R25MW900B-1254 4J ug/L NC

1R25MW900B 5/1112005 1,4-Dichlorobenzene 1R25MW900B-1248 2J 1R25MW900B-1254 3J ug/L NC

VOLATILES
042224 1R25MW37B 3/24/2004 1,2-Dichlorobenzene 1R25MW37B-1008 0.3J 1R25MW37B-1023 0.5 ug/L NC

1R25MW37B 3/24/2004 Methylene Chloride 1R25MW37B-1008 2.4 B 1R25MW37B-1023 3.6B ug/L 40

042248 1R25MW900B 3/25/2004 1,2-Dichlorobenzene 1R25MW900B-1016 1250 1R25MW900B-1025 1310 ug/L 5

1R25MW900B 3/25/2004 1,2-Dichloroethane 1R25MW900B-1016 150 1R25MW900B-1025 160 ug/L 6

1R25MW900B 3/25/2004 1,3-Dichlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 12J ug/L NC

1R25MW900B 3/25/2004 1,4-Dichlorobenzene 1R25MW900B-1016 230 1R25MW900B-1025 250 ug/L 8

1R25MW900B 3/2512004 Chlorobenzene 1R25MW900B-1016 12J 1R25MW900B-1025 10 ug/L NC

1R25MW900B 3/2512004 Cis-1,2-Dichloroethene 1R25MW900B-1016 1010 1R25MW900B-1025 1180 ug/L 16

1R25MW900B 3/25/2004 Methylene Chloride 1R25MW900B-1016 73 1R25MW900B-1025 72 ug/L 1

1R25MW900B 3/25/2004 Trans-1,2-Dichloroethene 1R25MW900B-1016 130 1R25MW900B-1025 150 ug/L 14

1R25MW900B 3/2512004 Vinyl Chloride 1R25MW900B-1016 250 1R25MW900B-1025 301 ug/L 19

043068 1R25MW53A 5/24/2004 1,2-Dichlorobenzene 1R25MW53A-1044 3110 1R25MW53A-1045 3140 ug/L 1

1R25MW53A 5/24/2004 1,2-Dichloroethane 1R25MW53A-1044 380 1R25MW53A-1045 380 ug/L 0

1R25MW53A 5/24/2004 1,3-Dichlorobenzene 1R25MW53A-1044 35J 1R25MW53A-1045 36J ug/L NC

1R25MW53A 5/24/2004 1,4-Dichlorobenzene 1R25MW53A-1044 960 1R25MW53A-1045 950 ug/L 1

1R25MW53A 5/24/2004 Chlorobenzene 1R25MW53A-1044 1310 1R25MW53A-1045 1310 ug/L 0

1R25MW53A 5/24/2004 Cis-1,2-Dichloroethene 1R25MW53A-1044 1780 1R25MW53A-1045 1760 ug/L 1

1R25MW53A 5/24/2004 Trans-1,2-Dichloroethene 1R25MW53A-1044 150 1R25MW53A-1045 150 ug/L 0

1R25MW53A 5/24/2004 Vinyl Chloride 1R25MW53A-1044 3930 1R25MW53A-1045 3990 ug/L 2

043242 1R25MW54A 6/8/2004 1,2-Dichlorobenzene 1R25MW54A-1052 19000 1R25MW54A-1053 18000 ug/L 5

1R25MW54A 6/8/2004 1,2-Dichloroethane 1R25MW54A-1052 23600 1R25MW54A-1053 21100 ug/L 11
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Table 3

Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

043242 1R25MW54A 6/8/2004 1,4-Dichlorobenzene 1R25MW54A-1052 5600 1R25MW54A-1053 5700 ug/L 2

1R25MW54A 6/8/2004 2-Hexanone 1R25MW54A-1052 1200J 1R25MW54A-1053 1100 J ug/L NC

1R25MW54A 6/8/2004 Cis-1,2-Dichloroethene 1R25MW54A-1052 50500 1R25MW54A-1053 50200 uglL 1
1R25MW54A 6/8/2004 Vinyl Chloride 1R25MW54A-1052 4600 1R25MW54A-1053 5300 uglL 14

043657 1R25MW53A 7/1212004 1,2,4-Trimethylbenzene 1R25MW53A-1065 4J 1R25MW53A-1066 3J uglL NC

1R25MW53A 7/1212004 1,2-Dichlorobenzene 1R25MW53A-1065 288 1R25MW53A-1066 287 uglL 0
1R25MW53A 7/1212004 1,2-Dichloroethane 1R25MW53A-1065 68 1R25MW53A-1066 69 uglL 1

1R25MW53A 7/1212004 1,3-Dichlorobenzene 1R25MW53A-1065 11 1R25MW53A-1066 11 uglL 0

1R25MW53A 7/1212004 1,4-Dichlorobenzene 1R25MW53A-1065 818 1R25MW53A-1066 861 ug/L 5

1R25MW53A 7/1212004 Benzene 1R25MW53A-1065 24 1R25MW53A-1066 24 ug/L 0

1R25MW53A 7/1212004 Chlorobenzene 1R25MW53A-1065 4120 1R25MW53A-1066 4320 ug/L 5

1R25MW53A 7/1212004 Cis-1,2-Dichloroethene 1R25MW53A-1065 37 1R25MW53A-1066 5U uglL NC

1R25MW53A 7/1212004 M,P-Xylenes 1R25MW53A-1065 4J 1R25MW53A-1066 4J ug/L NC

1R25MW53A 7/1212004 Naphthalene 1R25MW53A-1065 12 1R25MW53A-1066 12 ug/L 0

1R25MW53A 7/1212004 Trans-1,2-Dichloroethene 1R25MW53A-1065 26 1R25MW53A-1066 26 uglL 0

1R25MW53A 7/1212004 Vinyl Chloride 1R25MW53A-1065 15 1R25MW53A-1066 5U uglL NC

044005 1R25MW53A 8/9/2004 1,2-Dichlorobenzene 1R25MW53A-1078 59 1R25MW53A-1079 58 ug/L 2

1R25MW53A 8/9/2004 1,2-Dichloroethane 1R25MW53A-1078 22 1R25MW53A-1079 24 uglL 9

1R25MW53A 8/9/2004 1,4-Dichlorobenzene 1R25MW53A-1078 430 1R25MW53A-1079 438 ug/L 2
1R25MW53A 8/9/2004 Benzene 1R25MW53A-1078 28 1R25MW53A-1079 28 ug/L 0

1R25MW53A 8/9/2004 Chlorobenzene 1R25MW53A-1078 3620 1R25MW53A-1079 3820 ug/L 5

1R25MW53A 8/9/2004 Cis-1,2-Dichloroethene 1R25MW53A-1078 15 1R25MW53A-1079 14 ug/L 7

1R25MW53A 8/9/2004 M,P-Xylenes 1R25MW53A-1078 3J 1R25MW53A-1079 10 U ug/L NC

1R25MW53A 8/9/2004 Naphthalene 1R25MW53A-1078 11 1R25MW53A-1079 12 ug/L 9

1R25MW53A 8/9/2004 Toluene 1R25MW53A-1078 3J 1R25MW53A-1079 5U ug/L NC

1R25MW53A 8/9/2004 Trans-1,2-Dichloroethene 1R25MW53A-1078 11 1R25MW53A-1079 10 ug/L 10

1R25MW53A 8/9/2004 Vinyl Chloride 1R25MW53A-1078 7 1R25MW53A-1079 7 ug/L 0

044402 1R25MW56A 9/8/2004 1,2,4-Trimethylbenzene 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC

1R25MW56A 9/8/2004 1,2-Dichlorobenzene 1R25MW56A-1093 2430 1R25MW56A-1094 2440 ug/L 0

1R25MW56A 9/8/2004 1,2-Dichloroethane 1R25MW56A-1093 784 1R25MW56A-1094 806 ug/L 3

1R25MW56A 9/8/2004 1,2-Dichloropropane 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC
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043242 1R25MW54A 6/8/2004 1,4-Dichlorobenzene 1R25MW54A-1052 5600 1R25MW54A-1053 5700 ug/L 2

1R25MW54A 6/8/2004 2-Hexanone 1R25MW54A-1052 1200J 1R25MW54A-1053 1100 J ug/L NC

1R25MW54A 6/8/2004 Cis-1,2-Dichloroethene 1R25MW54A-1052 50500 1R25MW54A-1053 50200 uglL 1
1R25MW54A 6/8/2004 Vinyl Chloride 1R25MW54A-1052 4600 1R25MW54A-1053 5300 uglL 14

043657 1R25MW53A 7/1212004 1,2,4-Trimethylbenzene 1R25MW53A-1065 4J 1R25MW53A-1066 3J uglL NC

1R25MW53A 7/1212004 1,2-Dichlorobenzene 1R25MW53A-1065 288 1R25MW53A-1066 287 uglL 0
1R25MW53A 7/1212004 1,2-Dichloroethane 1R25MW53A-1065 68 1R25MW53A-1066 69 uglL 1

1R25MW53A 7/1212004 1,3-Dichlorobenzene 1R25MW53A-1065 11 1R25MW53A-1066 11 uglL 0

1R25MW53A 7/1212004 1,4-Dichlorobenzene 1R25MW53A-1065 818 1R25MW53A-1066 861 ug/L 5

1R25MW53A 7/1212004 Benzene 1R25MW53A-1065 24 1R25MW53A-1066 24 ug/L 0

1R25MW53A 7/1212004 Chlorobenzene 1R25MW53A-1065 4120 1R25MW53A-1066 4320 ug/L 5

1R25MW53A 7/1212004 Cis-1,2-Dichloroethene 1R25MW53A-1065 37 1R25MW53A-1066 5U uglL NC

1R25MW53A 7/1212004 M,P-Xylenes 1R25MW53A-1065 4J 1R25MW53A-1066 4J ug/L NC

1R25MW53A 7/1212004 Naphthalene 1R25MW53A-1065 12 1R25MW53A-1066 12 ug/L 0

1R25MW53A 7/1212004 Trans-1,2-Dichloroethene 1R25MW53A-1065 26 1R25MW53A-1066 26 uglL 0

1R25MW53A 7/1212004 Vinyl Chloride 1R25MW53A-1065 15 1R25MW53A-1066 5U uglL NC

044005 1R25MW53A 8/9/2004 1,2-Dichlorobenzene 1R25MW53A-1078 59 1R25MW53A-1079 58 ug/L 2

1R25MW53A 8/9/2004 1,2-Dichloroethane 1R25MW53A-1078 22 1R25MW53A-1079 24 uglL 9

1R25MW53A 8/9/2004 1,4-Dichlorobenzene 1R25MW53A-1078 430 1R25MW53A-1079 438 ug/L 2
1R25MW53A 8/9/2004 Benzene 1R25MW53A-1078 28 1R25MW53A-1079 28 ug/L 0

1R25MW53A 8/9/2004 Chlorobenzene 1R25MW53A-1078 3620 1R25MW53A-1079 3820 ug/L 5

1R25MW53A 8/9/2004 Cis-1,2-Dichloroethene 1R25MW53A-1078 15 1R25MW53A-1079 14 ug/L 7

1R25MW53A 8/9/2004 M,P-Xylenes 1R25MW53A-1078 3J 1R25MW53A-1079 10 U ug/L NC

1R25MW53A 8/9/2004 Naphthalene 1R25MW53A-1078 11 1R25MW53A-1079 12 ug/L 9

1R25MW53A 8/9/2004 Toluene 1R25MW53A-1078 3J 1R25MW53A-1079 5U ug/L NC

1R25MW53A 8/9/2004 Trans-1,2-Dichloroethene 1R25MW53A-1078 11 1R25MW53A-1079 10 ug/L 10

1R25MW53A 8/9/2004 Vinyl Chloride 1R25MW53A-1078 7 1R25MW53A-1079 7 ug/L 0

044402 1R25MW56A 9/8/2004 1,2,4-Trimethylbenzene 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC

1R25MW56A 9/8/2004 1,2-Dichlorobenzene 1R25MW56A-1093 2430 1R25MW56A-1094 2440 ug/L 0

1R25MW56A 9/8/2004 1,2-Dichloroethane 1R25MW56A-1093 784 1R25MW56A-1094 806 ug/L 3

1R25MW56A 9/8/2004 1,2-Dichloropropane 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC
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043242 1R25MW54A 6/8/2004 1,4-Dichlorobenzene 1R25MW54A-1052 5600 1R25MW54A-1053 5700 ug/L 2

1R25MW54A 6/8/2004 2-Hexanone 1R25MW54A-1052 1200J 1R25MW54A-1053 1100 J ug/L NC

1R25MW54A 6/8/2004 Cis-1,2-Dichloroethene 1R25MW54A-1052 50500 1R25MW54A-1053 50200 uglL 1
1R25MW54A 6/8/2004 Vinyl Chloride 1R25MW54A-1052 4600 1R25MW54A-1053 5300 uglL 14

043657 1R25MW53A 7/1212004 1,2,4-Trimethylbenzene 1R25MW53A-1065 4J 1R25MW53A-1066 3J uglL NC

1R25MW53A 7/1212004 1,2-Dichlorobenzene 1R25MW53A-1065 288 1R25MW53A-1066 287 uglL 0
1R25MW53A 7/1212004 1,2-Dichloroethane 1R25MW53A-1065 68 1R25MW53A-1066 69 uglL 1

1R25MW53A 7/1212004 1,3-Dichlorobenzene 1R25MW53A-1065 11 1R25MW53A-1066 11 uglL 0

1R25MW53A 7/1212004 1,4-Dichlorobenzene 1R25MW53A-1065 818 1R25MW53A-1066 861 ug/L 5

1R25MW53A 7/1212004 Benzene 1R25MW53A-1065 24 1R25MW53A-1066 24 ug/L 0

1R25MW53A 7/1212004 Chlorobenzene 1R25MW53A-1065 4120 1R25MW53A-1066 4320 ug/L 5

1R25MW53A 7/1212004 Cis-1,2-Dichloroethene 1R25MW53A-1065 37 1R25MW53A-1066 5U uglL NC

1R25MW53A 7/1212004 M,P-Xylenes 1R25MW53A-1065 4J 1R25MW53A-1066 4J ug/L NC

1R25MW53A 7/1212004 Naphthalene 1R25MW53A-1065 12 1R25MW53A-1066 12 ug/L 0

1R25MW53A 7/1212004 Trans-1,2-Dichloroethene 1R25MW53A-1065 26 1R25MW53A-1066 26 uglL 0

1R25MW53A 7/1212004 Vinyl Chloride 1R25MW53A-1065 15 1R25MW53A-1066 5U uglL NC

044005 1R25MW53A 8/9/2004 1,2-Dichlorobenzene 1R25MW53A-1078 59 1R25MW53A-1079 58 ug/L 2

1R25MW53A 8/9/2004 1,2-Dichloroethane 1R25MW53A-1078 22 1R25MW53A-1079 24 uglL 9

1R25MW53A 8/9/2004 1,4-Dichlorobenzene 1R25MW53A-1078 430 1R25MW53A-1079 438 ug/L 2
1R25MW53A 8/9/2004 Benzene 1R25MW53A-1078 28 1R25MW53A-1079 28 ug/L 0

1R25MW53A 8/9/2004 Chlorobenzene 1R25MW53A-1078 3620 1R25MW53A-1079 3820 ug/L 5

1R25MW53A 8/9/2004 Cis-1,2-Dichloroethene 1R25MW53A-1078 15 1R25MW53A-1079 14 ug/L 7

1R25MW53A 8/9/2004 M,P-Xylenes 1R25MW53A-1078 3J 1R25MW53A-1079 10 U ug/L NC

1R25MW53A 8/9/2004 Naphthalene 1R25MW53A-1078 11 1R25MW53A-1079 12 ug/L 9

1R25MW53A 8/9/2004 Toluene 1R25MW53A-1078 3J 1R25MW53A-1079 5U ug/L NC

1R25MW53A 8/9/2004 Trans-1,2-Dichloroethene 1R25MW53A-1078 11 1R25MW53A-1079 10 ug/L 10

1R25MW53A 8/9/2004 Vinyl Chloride 1R25MW53A-1078 7 1R25MW53A-1079 7 ug/L 0

044402 1R25MW56A 9/8/2004 1,2,4-Trimethylbenzene 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC

1R25MW56A 9/8/2004 1,2-Dichlorobenzene 1R25MW56A-1093 2430 1R25MW56A-1094 2440 ug/L 0

1R25MW56A 9/8/2004 1,2-Dichloroethane 1R25MW56A-1093 784 1R25MW56A-1094 806 ug/L 3

1R25MW56A 9/8/2004 1,2-Dichloropropane 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC
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043242 1R25MW54A 6/8/2004 1,4-Dichlorobenzene 1R25MW54A-1052 5600 1R25MW54A-1053 5700 ug/L 2

1R25MW54A 6/8/2004 2-Hexanone 1R25MW54A-1052 1200J 1R25MW54A-1053 1100 J ug/L NC

1R25MW54A 6/8/2004 Cis-1,2-Dichloroethene 1R25MW54A-1052 50500 1R25MW54A-1053 50200 uglL 1
1R25MW54A 6/8/2004 Vinyl Chloride 1R25MW54A-1052 4600 1R25MW54A-1053 5300 uglL 14

043657 1R25MW53A 7/1212004 1,2,4-Trimethylbenzene 1R25MW53A-1065 4J 1R25MW53A-1066 3J uglL NC

1R25MW53A 7/1212004 1,2-Dichlorobenzene 1R25MW53A-1065 288 1R25MW53A-1066 287 uglL 0
1R25MW53A 7/1212004 1,2-Dichloroethane 1R25MW53A-1065 68 1R25MW53A-1066 69 uglL 1

1R25MW53A 7/1212004 1,3-Dichlorobenzene 1R25MW53A-1065 11 1R25MW53A-1066 11 uglL 0

1R25MW53A 7/1212004 1,4-Dichlorobenzene 1R25MW53A-1065 818 1R25MW53A-1066 861 ug/L 5

1R25MW53A 7/1212004 Benzene 1R25MW53A-1065 24 1R25MW53A-1066 24 ug/L 0

1R25MW53A 7/1212004 Chlorobenzene 1R25MW53A-1065 4120 1R25MW53A-1066 4320 ug/L 5

1R25MW53A 7/1212004 Cis-1,2-Dichloroethene 1R25MW53A-1065 37 1R25MW53A-1066 5U uglL NC

1R25MW53A 7/1212004 M,P-Xylenes 1R25MW53A-1065 4J 1R25MW53A-1066 4J ug/L NC

1R25MW53A 7/1212004 Naphthalene 1R25MW53A-1065 12 1R25MW53A-1066 12 ug/L 0

1R25MW53A 7/1212004 Trans-1,2-Dichloroethene 1R25MW53A-1065 26 1R25MW53A-1066 26 uglL 0

1R25MW53A 7/1212004 Vinyl Chloride 1R25MW53A-1065 15 1R25MW53A-1066 5U uglL NC

044005 1R25MW53A 8/9/2004 1,2-Dichlorobenzene 1R25MW53A-1078 59 1R25MW53A-1079 58 ug/L 2

1R25MW53A 8/9/2004 1,2-Dichloroethane 1R25MW53A-1078 22 1R25MW53A-1079 24 uglL 9

1R25MW53A 8/9/2004 1,4-Dichlorobenzene 1R25MW53A-1078 430 1R25MW53A-1079 438 ug/L 2
1R25MW53A 8/9/2004 Benzene 1R25MW53A-1078 28 1R25MW53A-1079 28 ug/L 0

1R25MW53A 8/9/2004 Chlorobenzene 1R25MW53A-1078 3620 1R25MW53A-1079 3820 ug/L 5

1R25MW53A 8/9/2004 Cis-1,2-Dichloroethene 1R25MW53A-1078 15 1R25MW53A-1079 14 ug/L 7

1R25MW53A 8/9/2004 M,P-Xylenes 1R25MW53A-1078 3J 1R25MW53A-1079 10 U ug/L NC

1R25MW53A 8/9/2004 Naphthalene 1R25MW53A-1078 11 1R25MW53A-1079 12 ug/L 9

1R25MW53A 8/9/2004 Toluene 1R25MW53A-1078 3J 1R25MW53A-1079 5U ug/L NC

1R25MW53A 8/9/2004 Trans-1,2-Dichloroethene 1R25MW53A-1078 11 1R25MW53A-1079 10 ug/L 10

1R25MW53A 8/9/2004 Vinyl Chloride 1R25MW53A-1078 7 1R25MW53A-1079 7 ug/L 0

044402 1R25MW56A 9/8/2004 1,2,4-Trimethylbenzene 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC

1R25MW56A 9/8/2004 1,2-Dichlorobenzene 1R25MW56A-1093 2430 1R25MW56A-1094 2440 ug/L 0

1R25MW56A 9/8/2004 1,2-Dichloroethane 1R25MW56A-1093 784 1R25MW56A-1094 806 ug/L 3

1R25MW56A 9/8/2004 1,2-Dichloropropane 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC
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043242 1R25MW54A 6/8/2004 1,4-Dichlorobenzene 1R25MW54A-1052 5600 1R25MW54A-1053 5700 ug/L 2

1R25MW54A 6/8/2004 2-Hexanone 1R25MW54A-1052 1200J 1R25MW54A-1053 1100 J ug/L NC

1R25MW54A 6/8/2004 Cis-1,2-Dichloroethene 1R25MW54A-1052 50500 1R25MW54A-1053 50200 uglL 1
1R25MW54A 6/8/2004 Vinyl Chloride 1R25MW54A-1052 4600 1R25MW54A-1053 5300 uglL 14

043657 1R25MW53A 7/1212004 1,2,4-Trimethylbenzene 1R25MW53A-1065 4J 1R25MW53A-1066 3J uglL NC

1R25MW53A 7/1212004 1,2-Dichlorobenzene 1R25MW53A-1065 288 1R25MW53A-1066 287 uglL 0
1R25MW53A 7/1212004 1,2-Dichloroethane 1R25MW53A-1065 68 1R25MW53A-1066 69 uglL 1

1R25MW53A 7/1212004 1,3-Dichlorobenzene 1R25MW53A-1065 11 1R25MW53A-1066 11 uglL 0

1R25MW53A 7/1212004 1,4-Dichlorobenzene 1R25MW53A-1065 818 1R25MW53A-1066 861 ug/L 5

1R25MW53A 7/1212004 Benzene 1R25MW53A-1065 24 1R25MW53A-1066 24 ug/L 0

1R25MW53A 7/1212004 Chlorobenzene 1R25MW53A-1065 4120 1R25MW53A-1066 4320 ug/L 5

1R25MW53A 7/1212004 Cis-1,2-Dichloroethene 1R25MW53A-1065 37 1R25MW53A-1066 5U uglL NC

1R25MW53A 7/1212004 M,P-Xylenes 1R25MW53A-1065 4J 1R25MW53A-1066 4J ug/L NC

1R25MW53A 7/1212004 Naphthalene 1R25MW53A-1065 12 1R25MW53A-1066 12 ug/L 0

1R25MW53A 7/1212004 Trans-1,2-Dichloroethene 1R25MW53A-1065 26 1R25MW53A-1066 26 uglL 0

1R25MW53A 7/1212004 Vinyl Chloride 1R25MW53A-1065 15 1R25MW53A-1066 5U uglL NC

044005 1R25MW53A 8/9/2004 1,2-Dichlorobenzene 1R25MW53A-1078 59 1R25MW53A-1079 58 ug/L 2

1R25MW53A 8/9/2004 1,2-Dichloroethane 1R25MW53A-1078 22 1R25MW53A-1079 24 uglL 9

1R25MW53A 8/9/2004 1,4-Dichlorobenzene 1R25MW53A-1078 430 1R25MW53A-1079 438 ug/L 2
1R25MW53A 8/9/2004 Benzene 1R25MW53A-1078 28 1R25MW53A-1079 28 ug/L 0

1R25MW53A 8/9/2004 Chlorobenzene 1R25MW53A-1078 3620 1R25MW53A-1079 3820 ug/L 5

1R25MW53A 8/9/2004 Cis-1,2-Dichloroethene 1R25MW53A-1078 15 1R25MW53A-1079 14 ug/L 7

1R25MW53A 8/9/2004 M,P-Xylenes 1R25MW53A-1078 3J 1R25MW53A-1079 10 U ug/L NC

1R25MW53A 8/9/2004 Naphthalene 1R25MW53A-1078 11 1R25MW53A-1079 12 ug/L 9

1R25MW53A 8/9/2004 Toluene 1R25MW53A-1078 3J 1R25MW53A-1079 5U ug/L NC

1R25MW53A 8/9/2004 Trans-1,2-Dichloroethene 1R25MW53A-1078 11 1R25MW53A-1079 10 ug/L 10

1R25MW53A 8/9/2004 Vinyl Chloride 1R25MW53A-1078 7 1R25MW53A-1079 7 ug/L 0

044402 1R25MW56A 9/8/2004 1,2,4-Trimethylbenzene 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC

1R25MW56A 9/8/2004 1,2-Dichlorobenzene 1R25MW56A-1093 2430 1R25MW56A-1094 2440 ug/L 0

1R25MW56A 9/8/2004 1,2-Dichloroethane 1R25MW56A-1093 784 1R25MW56A-1094 806 ug/L 3

1R25MW56A 9/8/2004 1,2-Dichloropropane 1R25MW56A-1093 3J 1R25MW56A-1094 3J ug/L NC
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044402 1R25MW56A 9/8/2004 1,3-Dichlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 19 ug/L 5

1R25MW56A 9/8/2004 1,4-Dichlorobenzene 1R25MW56A-1093 478 1R25MW56A-1094 499 ug/L 4

1R25MW56A 9/8/2004 Benzene 1R25MW56A-1093 8 1R25MW56A-1094 8 ug/L 0

1R25MW56A 9/8/2004 Chlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 17 ug/L 6

1R25MW56A 9/8/2004 Cis-1,2-Dichloroethene 1R25MW56A-1093 1390 1R25MW56A-1094 1360 ug/L 2

1R25MW56A 9/812004 Naphthalene 1R25MW56A-1093 5J 1R25MW56A-1094 6J ug/L 18

1R25MW56A 9/812004 Trans-1,2-Dichloroethene 1R25MW56A-1093 19.7 1R25MW56A-1094 21.2 ug/L 7

1R25MW56A 9/812004 Vinyl Chloride 1R25MW56A-1093 853 1R25MW56A-1094 818 ug/L 4

044797 1R25MW56A 10/5/2004 1,2,4-Trichlorobenzene 1R25MW56A-1106 8 1R25MW56A-1107 7 ug/L 13

1R25MW56A 10/5/2004 1,2-Dichlorobenzene 1R25MW56A-1106 2810 1R25MW56A-1107 2870 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloroethane 1R25MW56A-1106 1120 1R25MW56A-1107 1140 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloropropane 1R25MW56A-1106 5J 1R25MW56A-1107 5J ug/L 0

1R25MW56A 10/5/2004 1,3-Dichlorobenzene 1R25MW56A-1106 24 1R25MW56A-1107 24 ug/L 0

1R25MW56A 10/5/2004 1,4-Dichlorobenzene 1R25MW56A-1106 684 1R25MW56A-1107 598 ug/L 13

1R25MW56A 10/512004 Benzene 1R25MW56A-1106 13 1R25MW56A-1107 13 ug/L 0

1R25MW56A 10/5/2004 Chlorobenzene 1R25MW56A-1106 26 1R25MW56A-1107 26 ug/L 0

1R25MW56A 10/512004 Cis-1,2-Dichloroethene 1R25MW56A-1106 1620 1R25MW56A-1107 1640 ug/L 1

1R25MW56A 10/5/2004 Trans-1,2-Dichloroethene 1R25MW56A-1106 29 1R25MW56A-1107 31.1 ug/L 7

1R25MW56A 10/5/2004 Vinyl Chloride 1R25MW56A-1106 1560 1R25MW56A-1107 1570 ug/L 1
045286 1R25IW02A 11/3/2004 1,2,4-Trimethylbenzene 1R25IW02A-1116 4J 1R25IW02A-1117 4J ug/L NC

IR25IW02A 11/3/2004 1,2-Dichlorobenzene 1R25IW02A-1116 138 1R25IW02A-1117 133 ug/L 4

1R25IW02A 11/3/2004 1,3-Dichlorobenzene 1R25IW02A-1116 9 1R25IW02A-1117 9 ug/L 0

1R25IW02A 11/3/2004 1,4-Dichlorobenzene 1R25IW02A-1116 225 1R25IW02A-1117 209 ug/L 7

1R25IW02A 11/3/2004 Benzene 1R25IW02A-1116 37 1R25IW02A-1117 36 ug/L 3

1R25IW02A 11/3/2004 Chlorobenzene 1R25IW02A-1116 4890 1R25IW02A-1117 4810 ug/L 2

1R25IW02A 11/3/2004 M,p..Xylenes 1R25IW02A-1116 3J 1R25IW02A-1117 3J ug/L NC
1R25IW02A 11/3/2004 Naphthalene 1R25IW02A-1116 12 1R25IW02A-1117 11 ug/L 9

1R25IW02A 11/3/2004 Vinyl Chloride 1R25IW02A-1116 6.7 1R25IW02A-1117 5.6 ug/L 18

045738 1R25MW902B 1216/2004 1,1-Dichloroethene 1R25MW902B-1149 116 1R25MW902B-1152 112 ug/L 4

1R25MW902B 1216/2004 1,2,4-Trichlorobenzene 1R25MW902B-1149 50 1R25MW902B-1152 50 ug/L 0

1R25MW902B 1216/2004 1,2,4-Trimethylbenzene 1R25MW902B-1149 30 1R25MW902B-1152 30 ug/L 0
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044402 1R25MW56A 9/8/2004 1,3-Dichlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 19 ug/L 5

1R25MW56A 9/8/2004 1,4-Dichlorobenzene 1R25MW56A-1093 478 1R25MW56A-1094 499 ug/L 4

1R25MW56A 9/8/2004 Benzene 1R25MW56A-1093 8 1R25MW56A-1094 8 ug/L 0

1R25MW56A 9/8/2004 Chlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 17 ug/L 6

1R25MW56A 9/8/2004 Cis-1,2-Dichloroethene 1R25MW56A-1093 1390 1R25MW56A-1094 1360 ug/L 2

1R25MW56A 9/812004 Naphthalene 1R25MW56A-1093 5J 1R25MW56A-1094 6J ug/L 18

1R25MW56A 9/812004 Trans-1,2-Dichloroethene 1R25MW56A-1093 19.7 1R25MW56A-1094 21.2 ug/L 7

1R25MW56A 9/812004 Vinyl Chloride 1R25MW56A-1093 853 1R25MW56A-1094 818 ug/L 4

044797 1R25MW56A 10/5/2004 1,2,4-Trichlorobenzene 1R25MW56A-1106 8 1R25MW56A-1107 7 ug/L 13

1R25MW56A 10/5/2004 1,2-Dichlorobenzene 1R25MW56A-1106 2810 1R25MW56A-1107 2870 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloroethane 1R25MW56A-1106 1120 1R25MW56A-1107 1140 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloropropane 1R25MW56A-1106 5J 1R25MW56A-1107 5J ug/L 0

1R25MW56A 10/5/2004 1,3-Dichlorobenzene 1R25MW56A-1106 24 1R25MW56A-1107 24 ug/L 0

1R25MW56A 10/5/2004 1,4-Dichlorobenzene 1R25MW56A-1106 684 1R25MW56A-1107 598 ug/L 13

1R25MW56A 10/512004 Benzene 1R25MW56A-1106 13 1R25MW56A-1107 13 ug/L 0

1R25MW56A 10/5/2004 Chlorobenzene 1R25MW56A-1106 26 1R25MW56A-1107 26 ug/L 0

1R25MW56A 10/512004 Cis-1,2-Dichloroethene 1R25MW56A-1106 1620 1R25MW56A-1107 1640 ug/L 1

1R25MW56A 10/5/2004 Trans-1,2-Dichloroethene 1R25MW56A-1106 29 1R25MW56A-1107 31.1 ug/L 7

1R25MW56A 10/5/2004 Vinyl Chloride 1R25MW56A-1106 1560 1R25MW56A-1107 1570 ug/L 1
045286 1R25IW02A 11/3/2004 1,2,4-Trimethylbenzene 1R25IW02A-1116 4J 1R25IW02A-1117 4J ug/L NC

IR25IW02A 11/3/2004 1,2-Dichlorobenzene 1R25IW02A-1116 138 1R25IW02A-1117 133 ug/L 4

1R25IW02A 11/3/2004 1,3-Dichlorobenzene 1R25IW02A-1116 9 1R25IW02A-1117 9 ug/L 0

1R25IW02A 11/3/2004 1,4-Dichlorobenzene 1R25IW02A-1116 225 1R25IW02A-1117 209 ug/L 7

1R25IW02A 11/3/2004 Benzene 1R25IW02A-1116 37 1R25IW02A-1117 36 ug/L 3

1R25IW02A 11/3/2004 Chlorobenzene 1R25IW02A-1116 4890 1R25IW02A-1117 4810 ug/L 2

1R25IW02A 11/3/2004 M,p..Xylenes 1R25IW02A-1116 3J 1R25IW02A-1117 3J ug/L NC
1R25IW02A 11/3/2004 Naphthalene 1R25IW02A-1116 12 1R25IW02A-1117 11 ug/L 9

1R25IW02A 11/3/2004 Vinyl Chloride 1R25IW02A-1116 6.7 1R25IW02A-1117 5.6 ug/L 18

045738 1R25MW902B 1216/2004 1,1-Dichloroethene 1R25MW902B-1149 116 1R25MW902B-1152 112 ug/L 4

1R25MW902B 1216/2004 1,2,4-Trichlorobenzene 1R25MW902B-1149 50 1R25MW902B-1152 50 ug/L 0

1R25MW902B 1216/2004 1,2,4-Trimethylbenzene 1R25MW902B-1149 30 1R25MW902B-1152 30 ug/L 0
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044402 1R25MW56A 9/8/2004 1,3-Dichlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 19 ug/L 5

1R25MW56A 9/8/2004 1,4-Dichlorobenzene 1R25MW56A-1093 478 1R25MW56A-1094 499 ug/L 4

1R25MW56A 9/8/2004 Benzene 1R25MW56A-1093 8 1R25MW56A-1094 8 ug/L 0

1R25MW56A 9/8/2004 Chlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 17 ug/L 6

1R25MW56A 9/8/2004 Cis-1,2-Dichloroethene 1R25MW56A-1093 1390 1R25MW56A-1094 1360 ug/L 2

1R25MW56A 9/812004 Naphthalene 1R25MW56A-1093 5J 1R25MW56A-1094 6J ug/L 18

1R25MW56A 9/812004 Trans-1,2-Dichloroethene 1R25MW56A-1093 19.7 1R25MW56A-1094 21.2 ug/L 7

1R25MW56A 9/812004 Vinyl Chloride 1R25MW56A-1093 853 1R25MW56A-1094 818 ug/L 4

044797 1R25MW56A 10/5/2004 1,2,4-Trichlorobenzene 1R25MW56A-1106 8 1R25MW56A-1107 7 ug/L 13

1R25MW56A 10/5/2004 1,2-Dichlorobenzene 1R25MW56A-1106 2810 1R25MW56A-1107 2870 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloroethane 1R25MW56A-1106 1120 1R25MW56A-1107 1140 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloropropane 1R25MW56A-1106 5J 1R25MW56A-1107 5J ug/L 0

1R25MW56A 10/5/2004 1,3-Dichlorobenzene 1R25MW56A-1106 24 1R25MW56A-1107 24 ug/L 0

1R25MW56A 10/5/2004 1,4-Dichlorobenzene 1R25MW56A-1106 684 1R25MW56A-1107 598 ug/L 13

1R25MW56A 10/512004 Benzene 1R25MW56A-1106 13 1R25MW56A-1107 13 ug/L 0

1R25MW56A 10/5/2004 Chlorobenzene 1R25MW56A-1106 26 1R25MW56A-1107 26 ug/L 0

1R25MW56A 10/512004 Cis-1,2-Dichloroethene 1R25MW56A-1106 1620 1R25MW56A-1107 1640 ug/L 1

1R25MW56A 10/5/2004 Trans-1,2-Dichloroethene 1R25MW56A-1106 29 1R25MW56A-1107 31.1 ug/L 7

1R25MW56A 10/5/2004 Vinyl Chloride 1R25MW56A-1106 1560 1R25MW56A-1107 1570 ug/L 1
045286 1R25IW02A 11/3/2004 1,2,4-Trimethylbenzene 1R25IW02A-1116 4J 1R25IW02A-1117 4J ug/L NC

IR25IW02A 11/3/2004 1,2-Dichlorobenzene 1R25IW02A-1116 138 1R25IW02A-1117 133 ug/L 4

1R25IW02A 11/3/2004 1,3-Dichlorobenzene 1R25IW02A-1116 9 1R25IW02A-1117 9 ug/L 0

1R25IW02A 11/3/2004 1,4-Dichlorobenzene 1R25IW02A-1116 225 1R25IW02A-1117 209 ug/L 7

1R25IW02A 11/3/2004 Benzene 1R25IW02A-1116 37 1R25IW02A-1117 36 ug/L 3

1R25IW02A 11/3/2004 Chlorobenzene 1R25IW02A-1116 4890 1R25IW02A-1117 4810 ug/L 2

1R25IW02A 11/3/2004 M,p..Xylenes 1R25IW02A-1116 3J 1R25IW02A-1117 3J ug/L NC
1R25IW02A 11/3/2004 Naphthalene 1R25IW02A-1116 12 1R25IW02A-1117 11 ug/L 9

1R25IW02A 11/3/2004 Vinyl Chloride 1R25IW02A-1116 6.7 1R25IW02A-1117 5.6 ug/L 18

045738 1R25MW902B 1216/2004 1,1-Dichloroethene 1R25MW902B-1149 116 1R25MW902B-1152 112 ug/L 4

1R25MW902B 1216/2004 1,2,4-Trichlorobenzene 1R25MW902B-1149 50 1R25MW902B-1152 50 ug/L 0

1R25MW902B 1216/2004 1,2,4-Trimethylbenzene 1R25MW902B-1149 30 1R25MW902B-1152 30 ug/L 0
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044402 1R25MW56A 9/8/2004 1,3-Dichlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 19 ug/L 5

1R25MW56A 9/8/2004 1,4-Dichlorobenzene 1R25MW56A-1093 478 1R25MW56A-1094 499 ug/L 4

1R25MW56A 9/8/2004 Benzene 1R25MW56A-1093 8 1R25MW56A-1094 8 ug/L 0

1R25MW56A 9/8/2004 Chlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 17 ug/L 6

1R25MW56A 9/8/2004 Cis-1,2-Dichloroethene 1R25MW56A-1093 1390 1R25MW56A-1094 1360 ug/L 2

1R25MW56A 9/812004 Naphthalene 1R25MW56A-1093 5J 1R25MW56A-1094 6J ug/L 18

1R25MW56A 9/812004 Trans-1,2-Dichloroethene 1R25MW56A-1093 19.7 1R25MW56A-1094 21.2 ug/L 7

1R25MW56A 9/812004 Vinyl Chloride 1R25MW56A-1093 853 1R25MW56A-1094 818 ug/L 4

044797 1R25MW56A 10/5/2004 1,2,4-Trichlorobenzene 1R25MW56A-1106 8 1R25MW56A-1107 7 ug/L 13

1R25MW56A 10/5/2004 1,2-Dichlorobenzene 1R25MW56A-1106 2810 1R25MW56A-1107 2870 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloroethane 1R25MW56A-1106 1120 1R25MW56A-1107 1140 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloropropane 1R25MW56A-1106 5J 1R25MW56A-1107 5J ug/L 0

1R25MW56A 10/5/2004 1,3-Dichlorobenzene 1R25MW56A-1106 24 1R25MW56A-1107 24 ug/L 0

1R25MW56A 10/5/2004 1,4-Dichlorobenzene 1R25MW56A-1106 684 1R25MW56A-1107 598 ug/L 13

1R25MW56A 10/512004 Benzene 1R25MW56A-1106 13 1R25MW56A-1107 13 ug/L 0

1R25MW56A 10/5/2004 Chlorobenzene 1R25MW56A-1106 26 1R25MW56A-1107 26 ug/L 0

1R25MW56A 10/512004 Cis-1,2-Dichloroethene 1R25MW56A-1106 1620 1R25MW56A-1107 1640 ug/L 1

1R25MW56A 10/5/2004 Trans-1,2-Dichloroethene 1R25MW56A-1106 29 1R25MW56A-1107 31.1 ug/L 7

1R25MW56A 10/5/2004 Vinyl Chloride 1R25MW56A-1106 1560 1R25MW56A-1107 1570 ug/L 1
045286 1R25IW02A 11/3/2004 1,2,4-Trimethylbenzene 1R25IW02A-1116 4J 1R25IW02A-1117 4J ug/L NC

IR25IW02A 11/3/2004 1,2-Dichlorobenzene 1R25IW02A-1116 138 1R25IW02A-1117 133 ug/L 4

1R25IW02A 11/3/2004 1,3-Dichlorobenzene 1R25IW02A-1116 9 1R25IW02A-1117 9 ug/L 0

1R25IW02A 11/3/2004 1,4-Dichlorobenzene 1R25IW02A-1116 225 1R25IW02A-1117 209 ug/L 7

1R25IW02A 11/3/2004 Benzene 1R25IW02A-1116 37 1R25IW02A-1117 36 ug/L 3

1R25IW02A 11/3/2004 Chlorobenzene 1R25IW02A-1116 4890 1R25IW02A-1117 4810 ug/L 2

1R25IW02A 11/3/2004 M,p..Xylenes 1R25IW02A-1116 3J 1R25IW02A-1117 3J ug/L NC
1R25IW02A 11/3/2004 Naphthalene 1R25IW02A-1116 12 1R25IW02A-1117 11 ug/L 9

1R25IW02A 11/3/2004 Vinyl Chloride 1R25IW02A-1116 6.7 1R25IW02A-1117 5.6 ug/L 18

045738 1R25MW902B 1216/2004 1,1-Dichloroethene 1R25MW902B-1149 116 1R25MW902B-1152 112 ug/L 4

1R25MW902B 1216/2004 1,2,4-Trichlorobenzene 1R25MW902B-1149 50 1R25MW902B-1152 50 ug/L 0

1R25MW902B 1216/2004 1,2,4-Trimethylbenzene 1R25MW902B-1149 30 1R25MW902B-1152 30 ug/L 0
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044402 1R25MW56A 9/8/2004 1,3-Dichlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 19 ug/L 5

1R25MW56A 9/8/2004 1,4-Dichlorobenzene 1R25MW56A-1093 478 1R25MW56A-1094 499 ug/L 4

1R25MW56A 9/8/2004 Benzene 1R25MW56A-1093 8 1R25MW56A-1094 8 ug/L 0

1R25MW56A 9/8/2004 Chlorobenzene 1R25MW56A-1093 18 1R25MW56A-1094 17 ug/L 6

1R25MW56A 9/8/2004 Cis-1,2-Dichloroethene 1R25MW56A-1093 1390 1R25MW56A-1094 1360 ug/L 2

1R25MW56A 9/812004 Naphthalene 1R25MW56A-1093 5J 1R25MW56A-1094 6J ug/L 18

1R25MW56A 9/812004 Trans-1,2-Dichloroethene 1R25MW56A-1093 19.7 1R25MW56A-1094 21.2 ug/L 7

1R25MW56A 9/812004 Vinyl Chloride 1R25MW56A-1093 853 1R25MW56A-1094 818 ug/L 4

044797 1R25MW56A 10/5/2004 1,2,4-Trichlorobenzene 1R25MW56A-1106 8 1R25MW56A-1107 7 ug/L 13

1R25MW56A 10/5/2004 1,2-Dichlorobenzene 1R25MW56A-1106 2810 1R25MW56A-1107 2870 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloroethane 1R25MW56A-1106 1120 1R25MW56A-1107 1140 ug/L 2

1R25MW56A 10/5/2004 1,2-Dichloropropane 1R25MW56A-1106 5J 1R25MW56A-1107 5J ug/L 0

1R25MW56A 10/5/2004 1,3-Dichlorobenzene 1R25MW56A-1106 24 1R25MW56A-1107 24 ug/L 0

1R25MW56A 10/5/2004 1,4-Dichlorobenzene 1R25MW56A-1106 684 1R25MW56A-1107 598 ug/L 13

1R25MW56A 10/512004 Benzene 1R25MW56A-1106 13 1R25MW56A-1107 13 ug/L 0

1R25MW56A 10/5/2004 Chlorobenzene 1R25MW56A-1106 26 1R25MW56A-1107 26 ug/L 0

1R25MW56A 10/512004 Cis-1,2-Dichloroethene 1R25MW56A-1106 1620 1R25MW56A-1107 1640 ug/L 1

1R25MW56A 10/5/2004 Trans-1,2-Dichloroethene 1R25MW56A-1106 29 1R25MW56A-1107 31.1 ug/L 7

1R25MW56A 10/5/2004 Vinyl Chloride 1R25MW56A-1106 1560 1R25MW56A-1107 1570 ug/L 1
045286 1R25IW02A 11/3/2004 1,2,4-Trimethylbenzene 1R25IW02A-1116 4J 1R25IW02A-1117 4J ug/L NC

IR25IW02A 11/3/2004 1,2-Dichlorobenzene 1R25IW02A-1116 138 1R25IW02A-1117 133 ug/L 4

1R25IW02A 11/3/2004 1,3-Dichlorobenzene 1R25IW02A-1116 9 1R25IW02A-1117 9 ug/L 0

1R25IW02A 11/3/2004 1,4-Dichlorobenzene 1R25IW02A-1116 225 1R25IW02A-1117 209 ug/L 7

1R25IW02A 11/3/2004 Benzene 1R25IW02A-1116 37 1R25IW02A-1117 36 ug/L 3

1R25IW02A 11/3/2004 Chlorobenzene 1R25IW02A-1116 4890 1R25IW02A-1117 4810 ug/L 2

1R25IW02A 11/3/2004 M,p..Xylenes 1R25IW02A-1116 3J 1R25IW02A-1117 3J ug/L NC
1R25IW02A 11/3/2004 Naphthalene 1R25IW02A-1116 12 1R25IW02A-1117 11 ug/L 9

1R25IW02A 11/3/2004 Vinyl Chloride 1R25IW02A-1116 6.7 1R25IW02A-1117 5.6 ug/L 18

045738 1R25MW902B 1216/2004 1,1-Dichloroethene 1R25MW902B-1149 116 1R25MW902B-1152 112 ug/L 4

1R25MW902B 1216/2004 1,2,4-Trichlorobenzene 1R25MW902B-1149 50 1R25MW902B-1152 50 ug/L 0

1R25MW902B 1216/2004 1,2,4-Trimethylbenzene 1R25MW902B-1149 30 1R25MW902B-1152 30 ug/L 0
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Hunters Point Shipyard, San Francisco, California
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045738 1R25MW902B 1216/2004 1,2-Dichlorobenzene 1R25MW902B-1149 46200 1R25MW902B-1152 38900 ug/L 17

1R25MW902B 121612004 ~ ,2-Dichloroethane 1R25MW902B-1149 85800 1R25MW902B-1152 74600 ug/L 14
1R25MW902B 1216/2004 1,2-Dichloropropane 1R25MW902B-1149 230 1R25MW902B-1152 230 uglL 0
1R25MW902B 1216/2004 1,3-Dichlorobenzene 1R25MW902B-1149 230 1R25MW902B-1152 240 ug/L 4
1R25MW902B 1216/2004 1A-Dichlorobenzene 1R25MW902B-1149 10600 1R25MW902B-1152 9180 uglL 14

1R25MW902B 1216/2004 Benzene 1R25MW902B-1149 793 1R25MW902B-1152 770 ug/L 3
1R25MW902B 1216/2004 Chlorobenzene 1R25MW902B-1149 340 1R25MW902B-1152 330 ug/L 3
1R25MW902B 121612004 Cis-1,2-Dichloroethene 1R25MW902B-1149 48500 1R25MW902B-1152 41500 ug/L 16

1R25MW902B 1216/2004 M,FtXylenes 1R25MW902B-1149 41 J 1R25MW902B-1152 43J ug/L NC

1R25MW902B 1216/2004 Methylene Chloride 1R25MW902B-1149 50U 1R25MW902B-1152 110 uglL NC

1R25MW902B 1216/2004 o-Xylene 1R25MW902B-1149 25J 1R25MW902B-1152 30 ug/L 18
1R25MW902B 1216/2004 Toluene 1R25MW902B-1149 52 1R25MW902B-1152 50 ug/L 4

1R25MW902B 1216/2004 Trans-1,2-Dichloroethene 1R25MW902B-1149 2560 1R25MW902B-1152 2520 ug/L 2
1R25MW902B 1216/2004 Vinyl Chloride 1R25MW902B-1149 30300 1R25MW902B-1152 26000 ug/L 15

051222 1R25MW53A 1/18/2005 1,2-Dichlorobenzene 1R25MW53A-1169 81 1R25MW53A-1170 85 ug/L 5
1R25MW53A 1118/2005 1,2-Dichloroethane 1R25MW53A-1169 58 1R25MW53A-1170 62 ug/L 7

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 55 1R25MW53A-1170 56 ug/L 2
1R25MW53A 1/18/2005 Benzene 1R25MW53A-1169 11 1R25MW53A-1170 11 ug/L 0
1R25MW53A 1/18/2005 Chlorobenzene 1R25MW53A-1169 976 1R25MW53A-1170 991 ug/L 2
1R25MW53A 1/18/2005 Cis-1,2-Dichloroethene 1R25MW53A-1169 43 1R25MW53A-1170 43.5 ug/L 1

1R25MW53A 1/1812005 Trans-1,2-Dichloroethene 1R25MW53A-1169 11.9 1R25MW53A-1170 12.5 ug/L 5
1R25MW53A 1/18/2005 Vinyl Chloride 1R25MW53A-1169 13 1R25MW53A-1170 15 ug/L 14

051398 1R25MW56A 211/2005 1,2-Dichlorobenzene 1R25MW56A-1184 2850 1R25MW56A-1185 2860 ug/L 0

1R25MW56A 211/2005 1,2-Dichloroethane 1R25MW56A-1184 906 1R25MW56A-1185 916 ug/L 1
1R25MW56A 21112005 1,3-Dichlorobenzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0
1R25MW56A 211/2005 1A-Dichlorobenzene 1R25MW56A-1184 634 1R25MW56A-1185 634 ug/L 0
1R25MW56A 211/2005 Benzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0

1R25MW56A 211/2005 Chlorobenzene 1R25MW56A-1184 50 1R25MW56A-1185 49 ug/L 2
1R25MW56A 211/2005 Cis-1,2-Dichloroethene 1R25MW56A-1184 1120 1R25MW56A-1185 1140 ug/L 2
1R25MW56A 211/2005 Trans-1,2-Dichloroethene 1R25MW56A-1184 30 1R25MW56A-1185 28 ug/L 7
1R25MW56A 211/2005 Vinyl Chloride 1R25MW56A-1184 612 1R25MW56A-1185 631 ug/L 3
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045738 1R25MW902B 1216/2004 1,2-Dichlorobenzene 1R25MW902B-1149 46200 1R25MW902B-1152 38900 ug/L 17

1R25MW902B 121612004 ~ ,2-Dichloroethane 1R25MW902B-1149 85800 1R25MW902B-1152 74600 ug/L 14
1R25MW902B 1216/2004 1,2-Dichloropropane 1R25MW902B-1149 230 1R25MW902B-1152 230 uglL 0
1R25MW902B 1216/2004 1,3-Dichlorobenzene 1R25MW902B-1149 230 1R25MW902B-1152 240 ug/L 4
1R25MW902B 1216/2004 1A-Dichlorobenzene 1R25MW902B-1149 10600 1R25MW902B-1152 9180 uglL 14

1R25MW902B 1216/2004 Benzene 1R25MW902B-1149 793 1R25MW902B-1152 770 ug/L 3
1R25MW902B 1216/2004 Chlorobenzene 1R25MW902B-1149 340 1R25MW902B-1152 330 ug/L 3
1R25MW902B 121612004 Cis-1,2-Dichloroethene 1R25MW902B-1149 48500 1R25MW902B-1152 41500 ug/L 16

1R25MW902B 1216/2004 M,FtXylenes 1R25MW902B-1149 41 J 1R25MW902B-1152 43J ug/L NC

1R25MW902B 1216/2004 Methylene Chloride 1R25MW902B-1149 50U 1R25MW902B-1152 110 uglL NC

1R25MW902B 1216/2004 o-Xylene 1R25MW902B-1149 25J 1R25MW902B-1152 30 ug/L 18
1R25MW902B 1216/2004 Toluene 1R25MW902B-1149 52 1R25MW902B-1152 50 ug/L 4

1R25MW902B 1216/2004 Trans-1,2-Dichloroethene 1R25MW902B-1149 2560 1R25MW902B-1152 2520 ug/L 2
1R25MW902B 1216/2004 Vinyl Chloride 1R25MW902B-1149 30300 1R25MW902B-1152 26000 ug/L 15

051222 1R25MW53A 1/18/2005 1,2-Dichlorobenzene 1R25MW53A-1169 81 1R25MW53A-1170 85 ug/L 5
1R25MW53A 1118/2005 1,2-Dichloroethane 1R25MW53A-1169 58 1R25MW53A-1170 62 ug/L 7

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 55 1R25MW53A-1170 56 ug/L 2
1R25MW53A 1/18/2005 Benzene 1R25MW53A-1169 11 1R25MW53A-1170 11 ug/L 0
1R25MW53A 1/18/2005 Chlorobenzene 1R25MW53A-1169 976 1R25MW53A-1170 991 ug/L 2
1R25MW53A 1/18/2005 Cis-1,2-Dichloroethene 1R25MW53A-1169 43 1R25MW53A-1170 43.5 ug/L 1

1R25MW53A 1/1812005 Trans-1,2-Dichloroethene 1R25MW53A-1169 11.9 1R25MW53A-1170 12.5 ug/L 5
1R25MW53A 1/18/2005 Vinyl Chloride 1R25MW53A-1169 13 1R25MW53A-1170 15 ug/L 14

051398 1R25MW56A 211/2005 1,2-Dichlorobenzene 1R25MW56A-1184 2850 1R25MW56A-1185 2860 ug/L 0

1R25MW56A 211/2005 1,2-Dichloroethane 1R25MW56A-1184 906 1R25MW56A-1185 916 ug/L 1
1R25MW56A 21112005 1,3-Dichlorobenzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0
1R25MW56A 211/2005 1A-Dichlorobenzene 1R25MW56A-1184 634 1R25MW56A-1185 634 ug/L 0
1R25MW56A 211/2005 Benzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0

1R25MW56A 211/2005 Chlorobenzene 1R25MW56A-1184 50 1R25MW56A-1185 49 ug/L 2
1R25MW56A 211/2005 Cis-1,2-Dichloroethene 1R25MW56A-1184 1120 1R25MW56A-1185 1140 ug/L 2
1R25MW56A 211/2005 Trans-1,2-Dichloroethene 1R25MW56A-1184 30 1R25MW56A-1185 28 ug/L 7
1R25MW56A 211/2005 Vinyl Chloride 1R25MW56A-1184 612 1R25MW56A-1185 631 ug/L 3
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045738 1R25MW902B 1216/2004 1,2-Dichlorobenzene 1R25MW902B-1149 46200 1R25MW902B-1152 38900 ug/L 17

1R25MW902B 121612004 ~ ,2-Dichloroethane 1R25MW902B-1149 85800 1R25MW902B-1152 74600 ug/L 14
1R25MW902B 1216/2004 1,2-Dichloropropane 1R25MW902B-1149 230 1R25MW902B-1152 230 uglL 0
1R25MW902B 1216/2004 1,3-Dichlorobenzene 1R25MW902B-1149 230 1R25MW902B-1152 240 ug/L 4
1R25MW902B 1216/2004 1A-Dichlorobenzene 1R25MW902B-1149 10600 1R25MW902B-1152 9180 uglL 14

1R25MW902B 1216/2004 Benzene 1R25MW902B-1149 793 1R25MW902B-1152 770 ug/L 3
1R25MW902B 1216/2004 Chlorobenzene 1R25MW902B-1149 340 1R25MW902B-1152 330 ug/L 3
1R25MW902B 121612004 Cis-1,2-Dichloroethene 1R25MW902B-1149 48500 1R25MW902B-1152 41500 ug/L 16

1R25MW902B 1216/2004 M,FtXylenes 1R25MW902B-1149 41 J 1R25MW902B-1152 43J ug/L NC

1R25MW902B 1216/2004 Methylene Chloride 1R25MW902B-1149 50U 1R25MW902B-1152 110 uglL NC

1R25MW902B 1216/2004 o-Xylene 1R25MW902B-1149 25J 1R25MW902B-1152 30 ug/L 18
1R25MW902B 1216/2004 Toluene 1R25MW902B-1149 52 1R25MW902B-1152 50 ug/L 4

1R25MW902B 1216/2004 Trans-1,2-Dichloroethene 1R25MW902B-1149 2560 1R25MW902B-1152 2520 ug/L 2
1R25MW902B 1216/2004 Vinyl Chloride 1R25MW902B-1149 30300 1R25MW902B-1152 26000 ug/L 15

051222 1R25MW53A 1/18/2005 1,2-Dichlorobenzene 1R25MW53A-1169 81 1R25MW53A-1170 85 ug/L 5
1R25MW53A 1118/2005 1,2-Dichloroethane 1R25MW53A-1169 58 1R25MW53A-1170 62 ug/L 7

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 55 1R25MW53A-1170 56 ug/L 2
1R25MW53A 1/18/2005 Benzene 1R25MW53A-1169 11 1R25MW53A-1170 11 ug/L 0
1R25MW53A 1/18/2005 Chlorobenzene 1R25MW53A-1169 976 1R25MW53A-1170 991 ug/L 2
1R25MW53A 1/18/2005 Cis-1,2-Dichloroethene 1R25MW53A-1169 43 1R25MW53A-1170 43.5 ug/L 1

1R25MW53A 1/1812005 Trans-1,2-Dichloroethene 1R25MW53A-1169 11.9 1R25MW53A-1170 12.5 ug/L 5
1R25MW53A 1/18/2005 Vinyl Chloride 1R25MW53A-1169 13 1R25MW53A-1170 15 ug/L 14

051398 1R25MW56A 211/2005 1,2-Dichlorobenzene 1R25MW56A-1184 2850 1R25MW56A-1185 2860 ug/L 0

1R25MW56A 211/2005 1,2-Dichloroethane 1R25MW56A-1184 906 1R25MW56A-1185 916 ug/L 1
1R25MW56A 21112005 1,3-Dichlorobenzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0
1R25MW56A 211/2005 1A-Dichlorobenzene 1R25MW56A-1184 634 1R25MW56A-1185 634 ug/L 0
1R25MW56A 211/2005 Benzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0

1R25MW56A 211/2005 Chlorobenzene 1R25MW56A-1184 50 1R25MW56A-1185 49 ug/L 2
1R25MW56A 211/2005 Cis-1,2-Dichloroethene 1R25MW56A-1184 1120 1R25MW56A-1185 1140 ug/L 2
1R25MW56A 211/2005 Trans-1,2-Dichloroethene 1R25MW56A-1184 30 1R25MW56A-1185 28 ug/L 7
1R25MW56A 211/2005 Vinyl Chloride 1R25MW56A-1184 612 1R25MW56A-1185 631 ug/L 3
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045738 1R25MW902B 1216/2004 1,2-Dichlorobenzene 1R25MW902B-1149 46200 1R25MW902B-1152 38900 ug/L 17

1R25MW902B 121612004 ~ ,2-Dichloroethane 1R25MW902B-1149 85800 1R25MW902B-1152 74600 ug/L 14
1R25MW902B 1216/2004 1,2-Dichloropropane 1R25MW902B-1149 230 1R25MW902B-1152 230 uglL 0
1R25MW902B 1216/2004 1,3-Dichlorobenzene 1R25MW902B-1149 230 1R25MW902B-1152 240 ug/L 4
1R25MW902B 1216/2004 1A-Dichlorobenzene 1R25MW902B-1149 10600 1R25MW902B-1152 9180 uglL 14

1R25MW902B 1216/2004 Benzene 1R25MW902B-1149 793 1R25MW902B-1152 770 ug/L 3
1R25MW902B 1216/2004 Chlorobenzene 1R25MW902B-1149 340 1R25MW902B-1152 330 ug/L 3
1R25MW902B 121612004 Cis-1,2-Dichloroethene 1R25MW902B-1149 48500 1R25MW902B-1152 41500 ug/L 16

1R25MW902B 1216/2004 M,FtXylenes 1R25MW902B-1149 41 J 1R25MW902B-1152 43J ug/L NC

1R25MW902B 1216/2004 Methylene Chloride 1R25MW902B-1149 50U 1R25MW902B-1152 110 uglL NC

1R25MW902B 1216/2004 o-Xylene 1R25MW902B-1149 25J 1R25MW902B-1152 30 ug/L 18
1R25MW902B 1216/2004 Toluene 1R25MW902B-1149 52 1R25MW902B-1152 50 ug/L 4

1R25MW902B 1216/2004 Trans-1,2-Dichloroethene 1R25MW902B-1149 2560 1R25MW902B-1152 2520 ug/L 2
1R25MW902B 1216/2004 Vinyl Chloride 1R25MW902B-1149 30300 1R25MW902B-1152 26000 ug/L 15

051222 1R25MW53A 1/18/2005 1,2-Dichlorobenzene 1R25MW53A-1169 81 1R25MW53A-1170 85 ug/L 5
1R25MW53A 1118/2005 1,2-Dichloroethane 1R25MW53A-1169 58 1R25MW53A-1170 62 ug/L 7

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 55 1R25MW53A-1170 56 ug/L 2
1R25MW53A 1/18/2005 Benzene 1R25MW53A-1169 11 1R25MW53A-1170 11 ug/L 0
1R25MW53A 1/18/2005 Chlorobenzene 1R25MW53A-1169 976 1R25MW53A-1170 991 ug/L 2
1R25MW53A 1/18/2005 Cis-1,2-Dichloroethene 1R25MW53A-1169 43 1R25MW53A-1170 43.5 ug/L 1

1R25MW53A 1/1812005 Trans-1,2-Dichloroethene 1R25MW53A-1169 11.9 1R25MW53A-1170 12.5 ug/L 5
1R25MW53A 1/18/2005 Vinyl Chloride 1R25MW53A-1169 13 1R25MW53A-1170 15 ug/L 14

051398 1R25MW56A 211/2005 1,2-Dichlorobenzene 1R25MW56A-1184 2850 1R25MW56A-1185 2860 ug/L 0

1R25MW56A 211/2005 1,2-Dichloroethane 1R25MW56A-1184 906 1R25MW56A-1185 916 ug/L 1
1R25MW56A 21112005 1,3-Dichlorobenzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0
1R25MW56A 211/2005 1A-Dichlorobenzene 1R25MW56A-1184 634 1R25MW56A-1185 634 ug/L 0
1R25MW56A 211/2005 Benzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0

1R25MW56A 211/2005 Chlorobenzene 1R25MW56A-1184 50 1R25MW56A-1185 49 ug/L 2
1R25MW56A 211/2005 Cis-1,2-Dichloroethene 1R25MW56A-1184 1120 1R25MW56A-1185 1140 ug/L 2
1R25MW56A 211/2005 Trans-1,2-Dichloroethene 1R25MW56A-1184 30 1R25MW56A-1185 28 ug/L 7
1R25MW56A 211/2005 Vinyl Chloride 1R25MW56A-1184 612 1R25MW56A-1185 631 ug/L 3
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Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

045738 1R25MW902B 1216/2004 1,2-Dichlorobenzene 1R25MW902B-1149 46200 1R25MW902B-1152 38900 ug/L 17

1R25MW902B 121612004 ~ ,2-Dichloroethane 1R25MW902B-1149 85800 1R25MW902B-1152 74600 ug/L 14
1R25MW902B 1216/2004 1,2-Dichloropropane 1R25MW902B-1149 230 1R25MW902B-1152 230 uglL 0
1R25MW902B 1216/2004 1,3-Dichlorobenzene 1R25MW902B-1149 230 1R25MW902B-1152 240 ug/L 4
1R25MW902B 1216/2004 1A-Dichlorobenzene 1R25MW902B-1149 10600 1R25MW902B-1152 9180 uglL 14

1R25MW902B 1216/2004 Benzene 1R25MW902B-1149 793 1R25MW902B-1152 770 ug/L 3
1R25MW902B 1216/2004 Chlorobenzene 1R25MW902B-1149 340 1R25MW902B-1152 330 ug/L 3
1R25MW902B 121612004 Cis-1,2-Dichloroethene 1R25MW902B-1149 48500 1R25MW902B-1152 41500 ug/L 16

1R25MW902B 1216/2004 M,FtXylenes 1R25MW902B-1149 41 J 1R25MW902B-1152 43J ug/L NC

1R25MW902B 1216/2004 Methylene Chloride 1R25MW902B-1149 50U 1R25MW902B-1152 110 uglL NC

1R25MW902B 1216/2004 o-Xylene 1R25MW902B-1149 25J 1R25MW902B-1152 30 ug/L 18
1R25MW902B 1216/2004 Toluene 1R25MW902B-1149 52 1R25MW902B-1152 50 ug/L 4

1R25MW902B 1216/2004 Trans-1,2-Dichloroethene 1R25MW902B-1149 2560 1R25MW902B-1152 2520 ug/L 2
1R25MW902B 1216/2004 Vinyl Chloride 1R25MW902B-1149 30300 1R25MW902B-1152 26000 ug/L 15

051222 1R25MW53A 1/18/2005 1,2-Dichlorobenzene 1R25MW53A-1169 81 1R25MW53A-1170 85 ug/L 5
1R25MW53A 1118/2005 1,2-Dichloroethane 1R25MW53A-1169 58 1R25MW53A-1170 62 ug/L 7

1R25MW53A 1/18/2005 1A-Dichlorobenzene 1R25MW53A-1169 55 1R25MW53A-1170 56 ug/L 2
1R25MW53A 1/18/2005 Benzene 1R25MW53A-1169 11 1R25MW53A-1170 11 ug/L 0
1R25MW53A 1/18/2005 Chlorobenzene 1R25MW53A-1169 976 1R25MW53A-1170 991 ug/L 2
1R25MW53A 1/18/2005 Cis-1,2-Dichloroethene 1R25MW53A-1169 43 1R25MW53A-1170 43.5 ug/L 1

1R25MW53A 1/1812005 Trans-1,2-Dichloroethene 1R25MW53A-1169 11.9 1R25MW53A-1170 12.5 ug/L 5
1R25MW53A 1/18/2005 Vinyl Chloride 1R25MW53A-1169 13 1R25MW53A-1170 15 ug/L 14

051398 1R25MW56A 211/2005 1,2-Dichlorobenzene 1R25MW56A-1184 2850 1R25MW56A-1185 2860 ug/L 0

1R25MW56A 211/2005 1,2-Dichloroethane 1R25MW56A-1184 906 1R25MW56A-1185 916 ug/L 1
1R25MW56A 21112005 1,3-Dichlorobenzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0
1R25MW56A 211/2005 1A-Dichlorobenzene 1R25MW56A-1184 634 1R25MW56A-1185 634 ug/L 0
1R25MW56A 211/2005 Benzene 1R25MW56A-1184 20 1R25MW56A-1185 20 ug/L 0

1R25MW56A 211/2005 Chlorobenzene 1R25MW56A-1184 50 1R25MW56A-1185 49 ug/L 2
1R25MW56A 211/2005 Cis-1,2-Dichloroethene 1R25MW56A-1184 1120 1R25MW56A-1185 1140 ug/L 2
1R25MW56A 211/2005 Trans-1,2-Dichloroethene 1R25MW56A-1184 30 1R25MW56A-1185 28 ug/L 7
1R25MW56A 211/2005 Vinyl Chloride 1R25MW56A-1184 612 1R25MW56A-1185 631 ug/L 3

Wednesday, June 12,2005 Page6of8



"-'- - , / ",--,/
'----

/

Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 72 1R25MW53A-1196 75 uglL 4

1R25MW53A 3/1/2005 1,2-Dichloroethane 1R25MW53A-1195 66 1R25MW53A-1196 71 ug/L 7

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 50 1R25MW53A-1196 52 ug/L 4

1R25MW53A 3/1/2005 2-Hexanone 1R25MW53A-1195 200J 1R25MW53A-1196 200J uglL 0

1R25MW53A 3/112005 Acetone 1R25MW53A-1195 200J 1R25MW53A-1196 200J ug/L 0

1R25MW53A 3/1/2005 Benzene 1R25MW53A-1195 7 1R25MW53A-1196 6 uglL 15

1R25MW53A 3/1/2005 Chlorobenzene 1R25MW53A-1195 586 1R25MW53A-1196 584 ug/L 0

1R25MW53A 3/1/2005 Cis-1,2-Dichloroethene 1R25MW53A-1195 40.8 1R25MW53A-1196 42.2 uglL 3

1R25MW53A 3/1/2005 Dichlorodifluoromethane 1R25MW53A-1195 5J 1R25MW53A-1196 5J ug/L 0

1R25MW53A 3/1/2005 Methylene Chloride 1R25MW53A-1195 10 J 1R25MW53A-1196 10 J uglL 0

1R25MW53A 3/1/2005 Trans-1,2-Dichloroethene 1R25MW53A-1195 6.7 1R25MW53A-1196 6.6 ug/L 2

1R25MW53A 3/1/2005 Vinyl Chloride 1R25MW53A-1195 5.1 1R25MW53A-1196 5.8 ug/L 13

052096 1R25MW53A 3/2912005 1,2-Dichlorobenzene 1R25MW53A-1208 84 1R25MW53A-1209 86 ug/L 2

1R25MW53A 3/29/2005 1,2-Dichloroethane 1R25MW53A-1208 53 1R25MW53A-1209 51 ug/L 4

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 57 1R25MW53A-1209 57 ug/L 0

1R25MW53A 3/2912005 Benzene 1R25MW53A-1208 8 1R25MW53A-1209 8 ug/L 0

1R25MW53A 3/29/2005 Chlorobenzene 1R25MW53A-1208 588 1R25MW53A-1209 592 ug/L 1

1R25MW53A 3/29/2005 Cis-1,2-Dichloroethene 1R25MW53A-1208 36.6 1R25MW53A-1209 35.1 ug/L 4

1R25MW53A 3/29/2005 Trans-1,2-Dichloroethene 1R25MW53A-1208 7.7 1R25MW53A-1209 7.7 ug/L (j

1R25MW53A 3/29/2005 Vinyl Chloride 1R25MW53A-1208 7.5 1R25MW53A-1209 6.5 ug/L 14

052480 1R25MW54A 4/26/2005 1,2-Dichlorobenzene 1R25MW54A-1222 8420 1R25MW54A-1223 9250 ug/L 9

1R25MW54A 4/26/2005 1,2-Dichloroethane 1R25MW54A-1222 18500 1R25MW54A-1223 19200 ug/L 4

1R25MW54A 4/26/2005 1,2-Dichloropropane 1R25MW54A-1222 40 1R25MW54A-1223 40 ug/L 0

1R25MW54A 4/26/2005 1,3-Dichlorobenzene 1R25MW54A-1222 50 1R25MW54A-1223 40 ug/L 22

1R25MW54A 4/26/2005 1A-Dichlorobenzene 1R25MW54A-1222 849 1R25MW54A-1223 797 ug/L 6

1R25MW54A 4/26/2005 Benzene 1R25MW54A-1222 59 1R25MW54A-1223 58 ug/L 2

1R25MW54A 4/26/2005 Chlorobenzene 1R25MW54A-1222 1310 1R25MW54A-1223 1220 ug/L 7

1R25MW54A 4/26/2005 Cis-1,2-Dichloroethene 1R25MW54A-1222 13800 1R25MW54A-1223 14000 ug/L 1

1R25MW54A 4/26/2005 Methylene Chloride 1R25MW54A-1222 26J 1R25MW54A-1223 25J ug/L NC

1R25MW54A 4/26/2005 Naphthalene 1R25MW54A-1222 30 1R25MW54A-1223 30 ug/L 0

1R25MW54A 4/26/2005 Trans-1,2-Dichloroethene 1R25MW54A-1222 218 1R25MW54A-1223 181 ug/L 19
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 72 1R25MW53A-1196 75 uglL 4

1R25MW53A 3/1/2005 1,2-Dichloroethane 1R25MW53A-1195 66 1R25MW53A-1196 71 ug/L 7

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 50 1R25MW53A-1196 52 ug/L 4

1R25MW53A 3/1/2005 2-Hexanone 1R25MW53A-1195 200J 1R25MW53A-1196 200J uglL 0

1R25MW53A 3/112005 Acetone 1R25MW53A-1195 200J 1R25MW53A-1196 200J ug/L 0

1R25MW53A 3/1/2005 Benzene 1R25MW53A-1195 7 1R25MW53A-1196 6 uglL 15

1R25MW53A 3/1/2005 Chlorobenzene 1R25MW53A-1195 586 1R25MW53A-1196 584 ug/L 0

1R25MW53A 3/1/2005 Cis-1,2-Dichloroethene 1R25MW53A-1195 40.8 1R25MW53A-1196 42.2 uglL 3

1R25MW53A 3/1/2005 Dichlorodifluoromethane 1R25MW53A-1195 5J 1R25MW53A-1196 5J ug/L 0

1R25MW53A 3/1/2005 Methylene Chloride 1R25MW53A-1195 10 J 1R25MW53A-1196 10 J uglL 0

1R25MW53A 3/1/2005 Trans-1,2-Dichloroethene 1R25MW53A-1195 6.7 1R25MW53A-1196 6.6 ug/L 2

1R25MW53A 3/1/2005 Vinyl Chloride 1R25MW53A-1195 5.1 1R25MW53A-1196 5.8 ug/L 13

052096 1R25MW53A 3/2912005 1,2-Dichlorobenzene 1R25MW53A-1208 84 1R25MW53A-1209 86 ug/L 2

1R25MW53A 3/29/2005 1,2-Dichloroethane 1R25MW53A-1208 53 1R25MW53A-1209 51 ug/L 4

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 57 1R25MW53A-1209 57 ug/L 0

1R25MW53A 3/2912005 Benzene 1R25MW53A-1208 8 1R25MW53A-1209 8 ug/L 0

1R25MW53A 3/29/2005 Chlorobenzene 1R25MW53A-1208 588 1R25MW53A-1209 592 ug/L 1

1R25MW53A 3/29/2005 Cis-1,2-Dichloroethene 1R25MW53A-1208 36.6 1R25MW53A-1209 35.1 ug/L 4

1R25MW53A 3/29/2005 Trans-1,2-Dichloroethene 1R25MW53A-1208 7.7 1R25MW53A-1209 7.7 ug/L (j

1R25MW53A 3/29/2005 Vinyl Chloride 1R25MW53A-1208 7.5 1R25MW53A-1209 6.5 ug/L 14

052480 1R25MW54A 4/26/2005 1,2-Dichlorobenzene 1R25MW54A-1222 8420 1R25MW54A-1223 9250 ug/L 9

1R25MW54A 4/26/2005 1,2-Dichloroethane 1R25MW54A-1222 18500 1R25MW54A-1223 19200 ug/L 4

1R25MW54A 4/26/2005 1,2-Dichloropropane 1R25MW54A-1222 40 1R25MW54A-1223 40 ug/L 0

1R25MW54A 4/26/2005 1,3-Dichlorobenzene 1R25MW54A-1222 50 1R25MW54A-1223 40 ug/L 22

1R25MW54A 4/26/2005 1A-Dichlorobenzene 1R25MW54A-1222 849 1R25MW54A-1223 797 ug/L 6

1R25MW54A 4/26/2005 Benzene 1R25MW54A-1222 59 1R25MW54A-1223 58 ug/L 2

1R25MW54A 4/26/2005 Chlorobenzene 1R25MW54A-1222 1310 1R25MW54A-1223 1220 ug/L 7

1R25MW54A 4/26/2005 Cis-1,2-Dichloroethene 1R25MW54A-1222 13800 1R25MW54A-1223 14000 ug/L 1

1R25MW54A 4/26/2005 Methylene Chloride 1R25MW54A-1222 26J 1R25MW54A-1223 25J ug/L NC

1R25MW54A 4/26/2005 Naphthalene 1R25MW54A-1222 30 1R25MW54A-1223 30 ug/L 0

1R25MW54A 4/26/2005 Trans-1,2-Dichloroethene 1R25MW54A-1222 218 1R25MW54A-1223 181 ug/L 19
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 72 1R25MW53A-1196 75 uglL 4

1R25MW53A 3/1/2005 1,2-Dichloroethane 1R25MW53A-1195 66 1R25MW53A-1196 71 ug/L 7

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 50 1R25MW53A-1196 52 ug/L 4

1R25MW53A 3/1/2005 2-Hexanone 1R25MW53A-1195 200J 1R25MW53A-1196 200J uglL 0

1R25MW53A 3/112005 Acetone 1R25MW53A-1195 200J 1R25MW53A-1196 200J ug/L 0

1R25MW53A 3/1/2005 Benzene 1R25MW53A-1195 7 1R25MW53A-1196 6 uglL 15

1R25MW53A 3/1/2005 Chlorobenzene 1R25MW53A-1195 586 1R25MW53A-1196 584 ug/L 0

1R25MW53A 3/1/2005 Cis-1,2-Dichloroethene 1R25MW53A-1195 40.8 1R25MW53A-1196 42.2 uglL 3

1R25MW53A 3/1/2005 Dichlorodifluoromethane 1R25MW53A-1195 5J 1R25MW53A-1196 5J ug/L 0

1R25MW53A 3/1/2005 Methylene Chloride 1R25MW53A-1195 10 J 1R25MW53A-1196 10 J uglL 0

1R25MW53A 3/1/2005 Trans-1,2-Dichloroethene 1R25MW53A-1195 6.7 1R25MW53A-1196 6.6 ug/L 2

1R25MW53A 3/1/2005 Vinyl Chloride 1R25MW53A-1195 5.1 1R25MW53A-1196 5.8 ug/L 13

052096 1R25MW53A 3/2912005 1,2-Dichlorobenzene 1R25MW53A-1208 84 1R25MW53A-1209 86 ug/L 2

1R25MW53A 3/29/2005 1,2-Dichloroethane 1R25MW53A-1208 53 1R25MW53A-1209 51 ug/L 4

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 57 1R25MW53A-1209 57 ug/L 0

1R25MW53A 3/2912005 Benzene 1R25MW53A-1208 8 1R25MW53A-1209 8 ug/L 0

1R25MW53A 3/29/2005 Chlorobenzene 1R25MW53A-1208 588 1R25MW53A-1209 592 ug/L 1

1R25MW53A 3/29/2005 Cis-1,2-Dichloroethene 1R25MW53A-1208 36.6 1R25MW53A-1209 35.1 ug/L 4

1R25MW53A 3/29/2005 Trans-1,2-Dichloroethene 1R25MW53A-1208 7.7 1R25MW53A-1209 7.7 ug/L (j

1R25MW53A 3/29/2005 Vinyl Chloride 1R25MW53A-1208 7.5 1R25MW53A-1209 6.5 ug/L 14

052480 1R25MW54A 4/26/2005 1,2-Dichlorobenzene 1R25MW54A-1222 8420 1R25MW54A-1223 9250 ug/L 9

1R25MW54A 4/26/2005 1,2-Dichloroethane 1R25MW54A-1222 18500 1R25MW54A-1223 19200 ug/L 4

1R25MW54A 4/26/2005 1,2-Dichloropropane 1R25MW54A-1222 40 1R25MW54A-1223 40 ug/L 0

1R25MW54A 4/26/2005 1,3-Dichlorobenzene 1R25MW54A-1222 50 1R25MW54A-1223 40 ug/L 22

1R25MW54A 4/26/2005 1A-Dichlorobenzene 1R25MW54A-1222 849 1R25MW54A-1223 797 ug/L 6

1R25MW54A 4/26/2005 Benzene 1R25MW54A-1222 59 1R25MW54A-1223 58 ug/L 2

1R25MW54A 4/26/2005 Chlorobenzene 1R25MW54A-1222 1310 1R25MW54A-1223 1220 ug/L 7

1R25MW54A 4/26/2005 Cis-1,2-Dichloroethene 1R25MW54A-1222 13800 1R25MW54A-1223 14000 ug/L 1

1R25MW54A 4/26/2005 Methylene Chloride 1R25MW54A-1222 26J 1R25MW54A-1223 25J ug/L NC

1R25MW54A 4/26/2005 Naphthalene 1R25MW54A-1222 30 1R25MW54A-1223 30 ug/L 0

1R25MW54A 4/26/2005 Trans-1,2-Dichloroethene 1R25MW54A-1222 218 1R25MW54A-1223 181 ug/L 19
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
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051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 72 1R25MW53A-1196 75 uglL 4

1R25MW53A 3/1/2005 1,2-Dichloroethane 1R25MW53A-1195 66 1R25MW53A-1196 71 ug/L 7

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 50 1R25MW53A-1196 52 ug/L 4

1R25MW53A 3/1/2005 2-Hexanone 1R25MW53A-1195 200J 1R25MW53A-1196 200J uglL 0

1R25MW53A 3/112005 Acetone 1R25MW53A-1195 200J 1R25MW53A-1196 200J ug/L 0

1R25MW53A 3/1/2005 Benzene 1R25MW53A-1195 7 1R25MW53A-1196 6 uglL 15

1R25MW53A 3/1/2005 Chlorobenzene 1R25MW53A-1195 586 1R25MW53A-1196 584 ug/L 0

1R25MW53A 3/1/2005 Cis-1,2-Dichloroethene 1R25MW53A-1195 40.8 1R25MW53A-1196 42.2 uglL 3

1R25MW53A 3/1/2005 Dichlorodifluoromethane 1R25MW53A-1195 5J 1R25MW53A-1196 5J ug/L 0

1R25MW53A 3/1/2005 Methylene Chloride 1R25MW53A-1195 10 J 1R25MW53A-1196 10 J uglL 0

1R25MW53A 3/1/2005 Trans-1,2-Dichloroethene 1R25MW53A-1195 6.7 1R25MW53A-1196 6.6 ug/L 2

1R25MW53A 3/1/2005 Vinyl Chloride 1R25MW53A-1195 5.1 1R25MW53A-1196 5.8 ug/L 13

052096 1R25MW53A 3/2912005 1,2-Dichlorobenzene 1R25MW53A-1208 84 1R25MW53A-1209 86 ug/L 2

1R25MW53A 3/29/2005 1,2-Dichloroethane 1R25MW53A-1208 53 1R25MW53A-1209 51 ug/L 4

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 57 1R25MW53A-1209 57 ug/L 0

1R25MW53A 3/2912005 Benzene 1R25MW53A-1208 8 1R25MW53A-1209 8 ug/L 0

1R25MW53A 3/29/2005 Chlorobenzene 1R25MW53A-1208 588 1R25MW53A-1209 592 ug/L 1

1R25MW53A 3/29/2005 Cis-1,2-Dichloroethene 1R25MW53A-1208 36.6 1R25MW53A-1209 35.1 ug/L 4

1R25MW53A 3/29/2005 Trans-1,2-Dichloroethene 1R25MW53A-1208 7.7 1R25MW53A-1209 7.7 ug/L (j

1R25MW53A 3/29/2005 Vinyl Chloride 1R25MW53A-1208 7.5 1R25MW53A-1209 6.5 ug/L 14

052480 1R25MW54A 4/26/2005 1,2-Dichlorobenzene 1R25MW54A-1222 8420 1R25MW54A-1223 9250 ug/L 9

1R25MW54A 4/26/2005 1,2-Dichloroethane 1R25MW54A-1222 18500 1R25MW54A-1223 19200 ug/L 4

1R25MW54A 4/26/2005 1,2-Dichloropropane 1R25MW54A-1222 40 1R25MW54A-1223 40 ug/L 0

1R25MW54A 4/26/2005 1,3-Dichlorobenzene 1R25MW54A-1222 50 1R25MW54A-1223 40 ug/L 22

1R25MW54A 4/26/2005 1A-Dichlorobenzene 1R25MW54A-1222 849 1R25MW54A-1223 797 ug/L 6

1R25MW54A 4/26/2005 Benzene 1R25MW54A-1222 59 1R25MW54A-1223 58 ug/L 2

1R25MW54A 4/26/2005 Chlorobenzene 1R25MW54A-1222 1310 1R25MW54A-1223 1220 ug/L 7

1R25MW54A 4/26/2005 Cis-1,2-Dichloroethene 1R25MW54A-1222 13800 1R25MW54A-1223 14000 ug/L 1

1R25MW54A 4/26/2005 Methylene Chloride 1R25MW54A-1222 26J 1R25MW54A-1223 25J ug/L NC

1R25MW54A 4/26/2005 Naphthalene 1R25MW54A-1222 30 1R25MW54A-1223 30 ug/L 0

1R25MW54A 4/26/2005 Trans-1,2-Dichloroethene 1R25MW54A-1222 218 1R25MW54A-1223 181 ug/L 19
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

051782 1R25MW53A 3/1/2005 1,2-Dichlorobenzene 1R25MW53A-1195 72 1R25MW53A-1196 75 uglL 4

1R25MW53A 3/1/2005 1,2-Dichloroethane 1R25MW53A-1195 66 1R25MW53A-1196 71 ug/L 7

1R25MW53A 3/1/2005 1A-Dichlorobenzene 1R25MW53A-1195 50 1R25MW53A-1196 52 ug/L 4

1R25MW53A 3/1/2005 2-Hexanone 1R25MW53A-1195 200J 1R25MW53A-1196 200J uglL 0

1R25MW53A 3/112005 Acetone 1R25MW53A-1195 200J 1R25MW53A-1196 200J ug/L 0

1R25MW53A 3/1/2005 Benzene 1R25MW53A-1195 7 1R25MW53A-1196 6 uglL 15

1R25MW53A 3/1/2005 Chlorobenzene 1R25MW53A-1195 586 1R25MW53A-1196 584 ug/L 0

1R25MW53A 3/1/2005 Cis-1,2-Dichloroethene 1R25MW53A-1195 40.8 1R25MW53A-1196 42.2 uglL 3

1R25MW53A 3/1/2005 Dichlorodifluoromethane 1R25MW53A-1195 5J 1R25MW53A-1196 5J ug/L 0

1R25MW53A 3/1/2005 Methylene Chloride 1R25MW53A-1195 10 J 1R25MW53A-1196 10 J uglL 0

1R25MW53A 3/1/2005 Trans-1,2-Dichloroethene 1R25MW53A-1195 6.7 1R25MW53A-1196 6.6 ug/L 2

1R25MW53A 3/1/2005 Vinyl Chloride 1R25MW53A-1195 5.1 1R25MW53A-1196 5.8 ug/L 13

052096 1R25MW53A 3/2912005 1,2-Dichlorobenzene 1R25MW53A-1208 84 1R25MW53A-1209 86 ug/L 2

1R25MW53A 3/29/2005 1,2-Dichloroethane 1R25MW53A-1208 53 1R25MW53A-1209 51 ug/L 4

1R25MW53A 3/29/2005 1A-Dichlorobenzene 1R25MW53A-1208 57 1R25MW53A-1209 57 ug/L 0

1R25MW53A 3/2912005 Benzene 1R25MW53A-1208 8 1R25MW53A-1209 8 ug/L 0

1R25MW53A 3/29/2005 Chlorobenzene 1R25MW53A-1208 588 1R25MW53A-1209 592 ug/L 1

1R25MW53A 3/29/2005 Cis-1,2-Dichloroethene 1R25MW53A-1208 36.6 1R25MW53A-1209 35.1 ug/L 4

1R25MW53A 3/29/2005 Trans-1,2-Dichloroethene 1R25MW53A-1208 7.7 1R25MW53A-1209 7.7 ug/L (j

1R25MW53A 3/29/2005 Vinyl Chloride 1R25MW53A-1208 7.5 1R25MW53A-1209 6.5 ug/L 14

052480 1R25MW54A 4/26/2005 1,2-Dichlorobenzene 1R25MW54A-1222 8420 1R25MW54A-1223 9250 ug/L 9

1R25MW54A 4/26/2005 1,2-Dichloroethane 1R25MW54A-1222 18500 1R25MW54A-1223 19200 ug/L 4

1R25MW54A 4/26/2005 1,2-Dichloropropane 1R25MW54A-1222 40 1R25MW54A-1223 40 ug/L 0

1R25MW54A 4/26/2005 1,3-Dichlorobenzene 1R25MW54A-1222 50 1R25MW54A-1223 40 ug/L 22

1R25MW54A 4/26/2005 1A-Dichlorobenzene 1R25MW54A-1222 849 1R25MW54A-1223 797 ug/L 6

1R25MW54A 4/26/2005 Benzene 1R25MW54A-1222 59 1R25MW54A-1223 58 ug/L 2

1R25MW54A 4/26/2005 Chlorobenzene 1R25MW54A-1222 1310 1R25MW54A-1223 1220 ug/L 7

1R25MW54A 4/26/2005 Cis-1,2-Dichloroethene 1R25MW54A-1222 13800 1R25MW54A-1223 14000 ug/L 1

1R25MW54A 4/26/2005 Methylene Chloride 1R25MW54A-1222 26J 1R25MW54A-1223 25J ug/L NC

1R25MW54A 4/26/2005 Naphthalene 1R25MW54A-1222 30 1R25MW54A-1223 30 ug/L 0

1R25MW54A 4/26/2005 Trans-1,2-Dichloroethene 1R25MW54A-1222 218 1R25MW54A-1223 181 ug/L 19
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

052480 1R25MW54A 4/26/2005 Vinyl Chloride 1R25MW54A-1222 2030 1R25MW54A-1223 2060 ug/L 1
052742 1R25MW900B 5/11/2005 1,1-Dichloroethene 1R25MW900B-1248 2.48 1R25MW900B-1254 2.58 ug/L 4

1R25MW900B 5/1112005 1,2,4-Trichlorobenzene 1R25MW900B-1248 1 1R25MW900B-1254 1.1 ug/L 10
1R25MW900B 5/1112005 1,2-Dichlorobenzene 1R25MW900B-1248 245 1R25MW900B-1254 267 ug/L 9
1R25MW900B 5/11/2005 1,2-Dichloroethane 1R25MW900B-1248 64.8 1R25MW900B-1254 66 ug/L 2

1R25MW900B 5/1112005 1,2-Dichloropropane 1R25MW900B-1248 0.8 1R25MW900B-1254 0.8 ug/L 0
1R25MW900B 5/11/2005 1,3-Dichlorobenzene 1R25MW900B-1248 5.6 1R25MW900B-1254 5.8 ug/L 4
1R25MW900B 5/11/2005 1,4-Dichlorobenzene 1R25MW900B-1248 48.5 1R25MW900B-1254 51.4 ug/L 6

1R25MW900B 5/1112005 Benzene 1R25MW900B-1248 3.7 1R25MW900B-1254 3.7 uglL 0
1R25MW900B 5/11/2005 Chlorobenzene 1R25MW900B-1248 4 1R25MW900B-1254 4.3 ug/L 7
1R25MW900B 5/11/2005 Chloroethane 1R25MW900B-1248 3.2 1R25MW900B-1254 3 ug/L 6
1R25MW900B 5/11/2005 Cis-1,2-Dichloroethene 1R25MW900B-1248 620 1R25MW900B-1254 642 ug/L 3

1R25MW900B 5/11/2005 Methylene Chloride 1R25MW900B-1248 1 U 1R25MW900B-1254 0.3J ug/L NC
1R25MW900B 5/1112005 Toluene 1R25MW900B-1248 0.4 J 1R25MW900B-1254 0.5J ug/L NC
1R25MW900B 5/11/2005 Trans-1,2-Dichloroethene 1R25MW900B-1248 116 1R25MW900B-1254 117 ug/L 1
1R25MW900B 5/1112005 Vinyl Chloride 1R25MW900B-1248 59 1R25MW900B-1254 68.6 ug/L 15

General:
mg/kg - milligrams per kilogram
j!g'kg - micrograms per kilogram
mgIL - milligrams per liter
j!gIL - micrograms per liter
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

052480 1R25MW54A 4/26/2005 Vinyl Chloride 1R25MW54A-1222 2030 1R25MW54A-1223 2060 ug/L 1
052742 1R25MW900B 5/11/2005 1,1-Dichloroethene 1R25MW900B-1248 2.48 1R25MW900B-1254 2.58 ug/L 4

1R25MW900B 5/1112005 1,2,4-Trichlorobenzene 1R25MW900B-1248 1 1R25MW900B-1254 1.1 ug/L 10
1R25MW900B 5/1112005 1,2-Dichlorobenzene 1R25MW900B-1248 245 1R25MW900B-1254 267 ug/L 9
1R25MW900B 5/11/2005 1,2-Dichloroethane 1R25MW900B-1248 64.8 1R25MW900B-1254 66 ug/L 2

1R25MW900B 5/1112005 1,2-Dichloropropane 1R25MW900B-1248 0.8 1R25MW900B-1254 0.8 ug/L 0
1R25MW900B 5/11/2005 1,3-Dichlorobenzene 1R25MW900B-1248 5.6 1R25MW900B-1254 5.8 ug/L 4
1R25MW900B 5/11/2005 1,4-Dichlorobenzene 1R25MW900B-1248 48.5 1R25MW900B-1254 51.4 ug/L 6

1R25MW900B 5/1112005 Benzene 1R25MW900B-1248 3.7 1R25MW900B-1254 3.7 uglL 0
1R25MW900B 5/11/2005 Chlorobenzene 1R25MW900B-1248 4 1R25MW900B-1254 4.3 ug/L 7
1R25MW900B 5/11/2005 Chloroethane 1R25MW900B-1248 3.2 1R25MW900B-1254 3 ug/L 6
1R25MW900B 5/11/2005 Cis-1,2-Dichloroethene 1R25MW900B-1248 620 1R25MW900B-1254 642 ug/L 3

1R25MW900B 5/11/2005 Methylene Chloride 1R25MW900B-1248 1 U 1R25MW900B-1254 0.3J ug/L NC
1R25MW900B 5/1112005 Toluene 1R25MW900B-1248 0.4 J 1R25MW900B-1254 0.5J ug/L NC
1R25MW900B 5/11/2005 Trans-1,2-Dichloroethene 1R25MW900B-1248 116 1R25MW900B-1254 117 ug/L 1
1R25MW900B 5/1112005 Vinyl Chloride 1R25MW900B-1248 59 1R25MW900B-1254 68.6 ug/L 15

General:
mg/kg - milligrams per kilogram
j!g'kg - micrograms per kilogram
mgIL - milligrams per liter
j!gIL - micrograms per liter
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
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052480 1R25MW54A 4/26/2005 Vinyl Chloride 1R25MW54A-1222 2030 1R25MW54A-1223 2060 ug/L 1
052742 1R25MW900B 5/11/2005 1,1-Dichloroethene 1R25MW900B-1248 2.48 1R25MW900B-1254 2.58 ug/L 4

1R25MW900B 5/1112005 1,2,4-Trichlorobenzene 1R25MW900B-1248 1 1R25MW900B-1254 1.1 ug/L 10
1R25MW900B 5/1112005 1,2-Dichlorobenzene 1R25MW900B-1248 245 1R25MW900B-1254 267 ug/L 9
1R25MW900B 5/11/2005 1,2-Dichloroethane 1R25MW900B-1248 64.8 1R25MW900B-1254 66 ug/L 2

1R25MW900B 5/1112005 1,2-Dichloropropane 1R25MW900B-1248 0.8 1R25MW900B-1254 0.8 ug/L 0
1R25MW900B 5/11/2005 1,3-Dichlorobenzene 1R25MW900B-1248 5.6 1R25MW900B-1254 5.8 ug/L 4
1R25MW900B 5/11/2005 1,4-Dichlorobenzene 1R25MW900B-1248 48.5 1R25MW900B-1254 51.4 ug/L 6

1R25MW900B 5/1112005 Benzene 1R25MW900B-1248 3.7 1R25MW900B-1254 3.7 uglL 0
1R25MW900B 5/11/2005 Chlorobenzene 1R25MW900B-1248 4 1R25MW900B-1254 4.3 ug/L 7
1R25MW900B 5/11/2005 Chloroethane 1R25MW900B-1248 3.2 1R25MW900B-1254 3 ug/L 6
1R25MW900B 5/11/2005 Cis-1,2-Dichloroethene 1R25MW900B-1248 620 1R25MW900B-1254 642 ug/L 3

1R25MW900B 5/11/2005 Methylene Chloride 1R25MW900B-1248 1 U 1R25MW900B-1254 0.3J ug/L NC
1R25MW900B 5/1112005 Toluene 1R25MW900B-1248 0.4 J 1R25MW900B-1254 0.5J ug/L NC
1R25MW900B 5/11/2005 Trans-1,2-Dichloroethene 1R25MW900B-1248 116 1R25MW900B-1254 117 ug/L 1
1R25MW900B 5/1112005 Vinyl Chloride 1R25MW900B-1248 59 1R25MW900B-1254 68.6 ug/L 15

General:
mg/kg - milligrams per kilogram
j!g'kg - micrograms per kilogram
mgIL - milligrams per liter
j!gIL - micrograms per liter
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
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052480 1R25MW54A 4/26/2005 Vinyl Chloride 1R25MW54A-1222 2030 1R25MW54A-1223 2060 ug/L 1
052742 1R25MW900B 5/11/2005 1,1-Dichloroethene 1R25MW900B-1248 2.48 1R25MW900B-1254 2.58 ug/L 4

1R25MW900B 5/1112005 1,2,4-Trichlorobenzene 1R25MW900B-1248 1 1R25MW900B-1254 1.1 ug/L 10
1R25MW900B 5/1112005 1,2-Dichlorobenzene 1R25MW900B-1248 245 1R25MW900B-1254 267 ug/L 9
1R25MW900B 5/11/2005 1,2-Dichloroethane 1R25MW900B-1248 64.8 1R25MW900B-1254 66 ug/L 2

1R25MW900B 5/1112005 1,2-Dichloropropane 1R25MW900B-1248 0.8 1R25MW900B-1254 0.8 ug/L 0
1R25MW900B 5/11/2005 1,3-Dichlorobenzene 1R25MW900B-1248 5.6 1R25MW900B-1254 5.8 ug/L 4
1R25MW900B 5/11/2005 1,4-Dichlorobenzene 1R25MW900B-1248 48.5 1R25MW900B-1254 51.4 ug/L 6

1R25MW900B 5/1112005 Benzene 1R25MW900B-1248 3.7 1R25MW900B-1254 3.7 uglL 0
1R25MW900B 5/11/2005 Chlorobenzene 1R25MW900B-1248 4 1R25MW900B-1254 4.3 ug/L 7
1R25MW900B 5/11/2005 Chloroethane 1R25MW900B-1248 3.2 1R25MW900B-1254 3 ug/L 6
1R25MW900B 5/11/2005 Cis-1,2-Dichloroethene 1R25MW900B-1248 620 1R25MW900B-1254 642 ug/L 3

1R25MW900B 5/11/2005 Methylene Chloride 1R25MW900B-1248 1 U 1R25MW900B-1254 0.3J ug/L NC
1R25MW900B 5/1112005 Toluene 1R25MW900B-1248 0.4 J 1R25MW900B-1254 0.5J ug/L NC
1R25MW900B 5/11/2005 Trans-1,2-Dichloroethene 1R25MW900B-1248 116 1R25MW900B-1254 117 ug/L 1
1R25MW900B 5/1112005 Vinyl Chloride 1R25MW900B-1248 59 1R25MW900B-1254 68.6 ug/L 15

General:
mg/kg - milligrams per kilogram
j!g'kg - micrograms per kilogram
mgIL - milligrams per liter
j!gIL - micrograms per liter
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Table 3
Relative Percent Difference between Field Duplicate Pairs - GroundWater
In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study

Remedial Unit C5, Building 134,
Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

052480 1R25MW54A 4/26/2005 Vinyl Chloride 1R25MW54A-1222 2030 1R25MW54A-1223 2060 ug/L 1
052742 1R25MW900B 5/11/2005 1,1-Dichloroethene 1R25MW900B-1248 2.48 1R25MW900B-1254 2.58 ug/L 4

1R25MW900B 5/1112005 1,2,4-Trichlorobenzene 1R25MW900B-1248 1 1R25MW900B-1254 1.1 ug/L 10
1R25MW900B 5/1112005 1,2-Dichlorobenzene 1R25MW900B-1248 245 1R25MW900B-1254 267 ug/L 9
1R25MW900B 5/11/2005 1,2-Dichloroethane 1R25MW900B-1248 64.8 1R25MW900B-1254 66 ug/L 2

1R25MW900B 5/1112005 1,2-Dichloropropane 1R25MW900B-1248 0.8 1R25MW900B-1254 0.8 ug/L 0
1R25MW900B 5/11/2005 1,3-Dichlorobenzene 1R25MW900B-1248 5.6 1R25MW900B-1254 5.8 ug/L 4
1R25MW900B 5/11/2005 1,4-Dichlorobenzene 1R25MW900B-1248 48.5 1R25MW900B-1254 51.4 ug/L 6

1R25MW900B 5/1112005 Benzene 1R25MW900B-1248 3.7 1R25MW900B-1254 3.7 uglL 0
1R25MW900B 5/11/2005 Chlorobenzene 1R25MW900B-1248 4 1R25MW900B-1254 4.3 ug/L 7
1R25MW900B 5/11/2005 Chloroethane 1R25MW900B-1248 3.2 1R25MW900B-1254 3 ug/L 6
1R25MW900B 5/11/2005 Cis-1,2-Dichloroethene 1R25MW900B-1248 620 1R25MW900B-1254 642 ug/L 3

1R25MW900B 5/11/2005 Methylene Chloride 1R25MW900B-1248 1 U 1R25MW900B-1254 0.3J ug/L NC
1R25MW900B 5/1112005 Toluene 1R25MW900B-1248 0.4 J 1R25MW900B-1254 0.5J ug/L NC
1R25MW900B 5/11/2005 Trans-1,2-Dichloroethene 1R25MW900B-1248 116 1R25MW900B-1254 117 ug/L 1
1R25MW900B 5/1112005 Vinyl Chloride 1R25MW900B-1248 59 1R25MW900B-1254 68.6 ug/L 15

General:
mg/kg - milligrams per kilogram
j!g'kg - micrograms per kilogram
mgIL - milligrams per liter
j!gIL - micrograms per liter
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Table 4
Relative Percent Difference between Field Duplicate Pairs - Soil

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SamplelD Result Duplicate ID Result Units RPD
Date

METALS

045772 1R25MW54A 12110/2004 Chromium 1R25MW54A-BH-1261 158 1R25MW54A-BH-1265 128 mglkg 21

1R25MW54A 12110/2004 Manganese 1R25MW54A-BH-1261 191 1R25MW54A-BH-1265 733 mglkg 117

052856 1R25MW53A 5/25/2005 Arsenic 1R25MW53A-BH-1272 1.5 B 1R25MW53A-BH-1274 2B mglkg NC

1R25MW53A 5/25/2005 Cadmium 1R25MW53A-BH-1272 0.59U 1R25MW53A-BH-1274 0.062 B mglkg NC

1R25MW53A 5/25/2005 Chromium 1R25MW53A-BH-1272 65.5 1R25MW53A-BH-1274 38.4 mglkg 52

1R25MW53A 5/25/2005 Manganese 1R25MW53A-BH-1272 181 1R25MW53A-BH-1274 225 mglkg 22

1R25MW53A 5/25/2005 Mercury 1R25MW53A-BH-1272 0.06B 1R25MW53A-BH-1274 0.091 B mglkg NC

~

045772 1R25MW54A 12110/2004 Aroclor-1260 1R25MW54A-BH-1261 3J 1R25MW54A-BH-1265 7J uglkg NC

SEMIVOLATILES

045772 1R25MW54A 12110/2004 1,2,4-Trichlorobenzene 1R25MW54A-BH-1261 100J 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/2004 1,2-Dichlorobenzene 1R25MW54A-BH-1261 20300 1R25MW54A-BH-1265 170J uglkg NC

1R25MW54A 12110/2004 1,4-Dichlorobenzene 1R25MW54A-BH-1261 4900 1R25MW54A-BH-1265 2700 uglkg 58

1R25MW54A 12110/2004 2,4-Dimethylphenol 1R25MW54A-BH-1261 1200 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/20042-Chlorophenol 1R25MW54A-BH-1261 330U 1R25MW54A-BH-1265 37 J uglkg NC

1R25MW54A 12110/2004 2-Methylnaphthalene 1R25MW54A-BH-1261 200J 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/2004 4-Methylphenol 1R25MW54A-BH-1261 170J 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/2004 Acenaphthene 1R25MW54A-BH-1261 28J 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/2004 Benzo{A)Pyrene 1R25MW54A-BH-1261 330U 1R25MW54A-BH-1265 40J uglkg NC

1R25MW54A 12110/2004 Benzo(B)Fluoranthene 1R25MW54A-BH-1261 330U 1R25MW54A-BH-1265 120J uglkg NC

1R25MW54A 12110/2004 Chrysene 1R25MW54A-BH-1261 330U 1R25MW54A-BH-1265 33J uglkg NC

1R25MW54A 12110/2004 Dibenzofuran 1R25MW54A-BH-1261 30J 1R25MW54A-BH-1265 330U uglkg NC

1R25MW54A 12110/2004 Fluoranthene 1R25MW54A-BH-1261 500 U 1R25MW54A-BH-1265 34J uglkg NC

1R25MW54A 12110/2004 Naphthalene 1R25MW54A-BH-1261 160J 1R25MW54A-BH-1265 330U uglkg NC
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1R25MW54A 12110/2004 Chrysene 1R25MW54A-BH-1261 330U 1R25MW54A-BH-1265 33J uglkg NC

1R25MW54A 12110/2004 Dibenzofuran 1R25MW54A-BH-1261 30J 1R25MW54A-BH-1265 330U uglkg NC
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Table 4
Relative Percent Difference between Field Duplicate Pairs - Soil

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date

052856 1R25MW53A 5/25/2005 Phenol 1R25MW53A-BH-1272 390 U 1R25MW53A-BH-1274 1400 uglkg NC

VOLATILES

045772 1R25MW54A 12110/2004 1,2-Dichlorobenzene 1R25MW54A-BH-1261 600000 1R25MW54A-BH-1265 33000 uglkg 58
0

1R25MW54A 12110/20041,2-Dichloroethane 1R25MW54A-BH-1261 13000J 1R25MW54A-BH-1265 16000J uglkg NC

1R25MW54A 12110/2004 1,3-Dichlorobenzene 1R25MW54A-BH-1261 5500J 1R25MW54A-BH-1265 50000 U uglkg NC

1R25MW54A 12110/2004 1A-Dichlorobenzene 1R25MW54A-BH-1261 160000 1R25MW54A-BH-1265 80000 uglkg 67
052856 1R25MW53A 5/25/2005 1,2-Dichlorobenzene 1R25MW53A-BH-1272 8.3U 1R25MW53A-BH-1274 2J uglkg NC

1R25MW53A 5/25/2005 1,2-Dichloroethane 1R25MW53A-BH-1272 250 1R25MW53A-BH-1274 187 uglkg 29
1R25MW53A 5/25/2005 1A-Dichlorobenzene 1R25MW53A-BH-1272 8.3U 1R25MW53A-BH-1274 0.7 J uglkg NC

1R25MW53A 5/25/2005 Benzene 1R25MW53A-BH-1272 1J 1R25MW53A-BH-1274 1J uglkg NC

1R25MW53A 5/25/2005 Chlorobenzene 1R25MW53A-BH-1272 0.9J 1R25MW53A-BH-1274 3J uglkg NC

1R25MW53A 5/25/2005 Cis-1,2-Dichloroethene 1R25MW53A-BH-1272 5.2 1R25MW53A-BH-1274 4 uglkg 26
1R25MW53A 5/25/2005 Trans-1,2-Dichloroethene 1R25MW53A-BH-1272 18.6 1R25MW53A-BH-1274 19 uglkg 2
1R25MW53A 5/25/2005 Vinyl Chloride 1R25MW53A-BH-1272 48.9 1R25MW53A-BH-1274 53.9 uglkg 10

General:
mg/kg - milligrams per kilogram
lJg/kg - micrograms per kilogram
mgIL - milligrams per liter
J!g/L - micrograms per liter
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1R25MW53A 5/25/2005 Trans-1,2-Dichloroethene 1R25MW53A-BH-1272 18.6 1R25MW53A-BH-1274 19 uglkg 2
1R25MW53A 5/25/2005 Vinyl Chloride 1R25MW53A-BH-1272 48.9 1R25MW53A-BH-1274 53.9 uglkg 10

General:
mg/kg - milligrams per kilogram
lJg/kg - micrograms per kilogram
mgIL - milligrams per liter
J!g/L - micrograms per liter
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Table 4
Relative Percent Difference between Field Duplicate Pairs - Soil

In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,

Hunters Point Shipyard, San Francisco, California

SDG Location Sample Analyte SampleID Result Duplicate ID Result Units RPD
Date
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HUNTERS POINT
SSIC NO. 5090.3.A

APPENDIX 1- FIELD SAMPLE COLLECTION LOGS

RAW ANALYTICAL DATA IS CONTAINED ON ELECTRONIC
MEDIA AND IS TOO VOLUMINOUS TO PRINT.

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, RECORDS MANAGER
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
E-MAIL: diane.silva@navy.mil
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Response to Comments on Draft In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134, IR Site 25
Hunters Point Shipyard, San Francisco, California
November 23,2005, Document Control Number NAV004-031-H

.., .....

Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

1 General The In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability As indicated in Section 7.1.4 of the TS report, the data from well
Comments Study (the Report) includes injection of bromide tracer to evaluate the IR25MW56A (provided in Figures F16 and F50 and the table of

horizontal and vertical migration of injected substrate outside the Appendix C) do not indicate the vertical transport of contaminants
treatability study area. However, the results of analysis of from the treatment zone. Reductive dechlorination was occurring in
groundwater samples for bromide are not discussed in the Report. the lower A-aquifer before the start of the TS. Background data
Since the concentration of chlorinated ethenes decreased in collected from welllR25MW56A show high concentrations of vinyl
IR25MW56A (Figure F-16), which was screened in the lower-A aquifer chloride (820 pglL) and ethene (721 pgIL). It is correct that the
and which was not supposed to be impacted by this treatability study concentration of chlorinated ethenes decreased (Figure F16);
(TS), it is important to discuss the bromide tracer results and whether however, it was not due to rapidly proceeding reductive dechlorination
the lower A-aquifer was impacted by the TS. Please revise the Report but is considered to be due to horizontal migration of groundwater.
to include adiscussion of results for bromide, and clarify whether Figure F50, originally not included in the TS report, shows
bromide was detected in wells outside the TS area. Please also concentrations of chlorinated ethenes, ethanes, and benzenes
discuss the reduction of chlorinated ethenes in IR26MW56A and together exhibiting asimilar pattern. This change in concentration
explain why the study was continued when the lower A-aquifer was would be expected as a result of the advective transport of
being impacted. contaminants through this well. Taking into account the bromide

tracer results and the data from another deeper well JR25MW15F
(Appendix D), our original position that there is no indication of vertical
groundwater transport due to TS activities appears to be correct. The
text of Section 7.1.4 was revised to include this discussion regarding
insignificant vertical groundwater transport.

The discussion on the bromide tracer results is proVided as a
response to Specific Question 13.

The TS report was amended by addition of Figure F50.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

2 General The Report does not discuss the possible effects of dilution on the Dilution was not acontribution factor during re-eirculation since
Comments observed decrease in contaminant concentrations in TS wells. The groundwater extracted from welllR25EW01A had higher

fact that evidence of transformation was observed does not eliminate concentrations of chlorinated VOCs than groundwater sampled from
the possibility that dilution was acontributing factor. Please revise the injection welllR251W02A prior to the recirculation. However, dilution
Report to clarify if dilution of contaminant concentrations by injected may be acontribution factor during direct injection of substrate-
substrate was taken into account in the evaluation of contaminant amended groundwater into welllR25MW54A (performed from day 70
degradation. through 71). Approximately 1,700 gallons groundwater amended with

the sodium lactate solution (as described in Section 5.1.2.1) were
injected into we1l1R25MW54A. Asignificant decrease in the
concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution,
especially taking into account very low permeability of soil in the
vicinity of the well. However, groundwater used for this injection was
derived from wells IR25MW902B and IR25MW901B(the only wells in
the vicinity capable of producing the required groundwater volume)
had chlorinated vac contamination in range of that in well
IR25MW54A (data for welllR25MW902B is provided in the table of
Appendix D). In conclusion, dilution may have had a factor in this TS
investigation, but due to the use of contaminated, site-derived
groundwater for the substrate injections and recirculation, the effects
were minimal. Astatement on the minimal impact of contaminant
dilution was added to the results discussion in Section 7.1.2.1.

3 General It is unclear why Figures 6through 9 include arange of dates varying Water levels were measured as part of site-wide groundwater
Comments, from 3 to 8 days. The range of dates appears to indicate that water sampling events. These sampling events were conducted over
Figures 6through levels were not measured on the same day. If this is the case, the several days due to the number of wells involved and the time
9 groundwater elevation maps may not accurately represent the required to purge each well prior to sampling. Water level data were

groundwater elevations or gradients, particularly if it rained during the not measured to support horizontal or vertical groundwater gradient
period. Finally, if water levels were measured over a several day calculations. Horizontal and vertical groundwater gradients cited in
period, it may not be appropriate to calculate vertical gradients, since the text were derived from the Groundwater Summary Report
vertical gradients can only be calculated if water levels in adjacent (TtEMI,2004).
wells were measured within ashort time (e.g., within a few minutes).

Figures 6through 9, formerly entitled, "Groundwater Elevation Map,Please clarify whether groundwater elevations were measured on one
day or on more than one day, and if water levels were measured over March 23-25, 2004,' Figure 6, "Lower AAquifer, Groundwater

aperiod of several days specify whether it rained during the Elevation Map, March 23-25, 2004," Figure 7, "Upper AAquifer,
measurement period and discuss the impact of measuring water Groundwater Elevation Map, December 6-9,2004,' Figure 8, and

"Upper AAquifer, Groundwater Elevation Map, May 11-18, 2005,'
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2 General The Report does not discuss the possible effects of dilution on the Dilution was not acontribution factor during re-eirculation since
Comments observed decrease in contaminant concentrations in TS wells. The groundwater extracted from welllR25EW01A had higher

fact that evidence of transformation was observed does not eliminate concentrations of chlorinated VOCs than groundwater sampled from
the possibility that dilution was acontributing factor. Please revise the injection welllR251W02A prior to the recirculation. However, dilution
Report to clarify if dilution of contaminant concentrations by injected may be acontribution factor during direct injection of substrate-
substrate was taken into account in the evaluation of contaminant amended groundwater into welllR25MW54A (performed from day 70
degradation. through 71). Approximately 1,700 gallons groundwater amended with

the sodium lactate solution (as described in Section 5.1.2.1) were
injected into we1l1R25MW54A. Asignificant decrease in the
concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution,
especially taking into account very low permeability of soil in the
vicinity of the well. However, groundwater used for this injection was
derived from wells IR25MW902B and IR25MW901B(the only wells in
the vicinity capable of producing the required groundwater volume)
had chlorinated vac contamination in range of that in well
IR25MW54A (data for welllR25MW902B is provided in the table of
Appendix D). In conclusion, dilution may have had a factor in this TS
investigation, but due to the use of contaminated, site-derived
groundwater for the substrate injections and recirculation, the effects
were minimal. Astatement on the minimal impact of contaminant
dilution was added to the results discussion in Section 7.1.2.1.

3 General It is unclear why Figures 6through 9 include arange of dates varying Water levels were measured as part of site-wide groundwater
Comments, from 3 to 8 days. The range of dates appears to indicate that water sampling events. These sampling events were conducted over
Figures 6through levels were not measured on the same day. If this is the case, the several days due to the number of wells involved and the time
9 groundwater elevation maps may not accurately represent the required to purge each well prior to sampling. Water level data were

groundwater elevations or gradients, particularly if it rained during the not measured to support horizontal or vertical groundwater gradient
period. Finally, if water levels were measured over a several day calculations. Horizontal and vertical groundwater gradients cited in
period, it may not be appropriate to calculate vertical gradients, since the text were derived from the Groundwater Summary Report
vertical gradients can only be calculated if water levels in adjacent (TtEMI,2004).
wells were measured within ashort time (e.g., within a few minutes).

Figures 6through 9, formerly entitled, "Groundwater Elevation Map,Please clarify whether groundwater elevations were measured on one
day or on more than one day, and if water levels were measured over March 23-25, 2004,' Figure 6, "Lower AAquifer, Groundwater

aperiod of several days specify whether it rained during the Elevation Map, March 23-25, 2004," Figure 7, "Upper AAquifer,
measurement period and discuss the impact of measuring water Groundwater Elevation Map, December 6-9,2004,' Figure 8, and

"Upper AAquifer, Groundwater Elevation Map, May 11-18, 2005,'
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Report to clarify if dilution of contaminant concentrations by injected may be acontribution factor during direct injection of substrate-
substrate was taken into account in the evaluation of contaminant amended groundwater into welllR25MW54A (performed from day 70
degradation. through 71). Approximately 1,700 gallons groundwater amended with
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injected into we1l1R25MW54A. Asignificant decrease in the
concentration of chlorinated ethenes and benzenes was observed in
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derived from wells IR25MW902B and IR25MW901B(the only wells in
the vicinity capable of producing the required groundwater volume)
had chlorinated vac contamination in range of that in well
IR25MW54A (data for welllR25MW902B is provided in the table of
Appendix D). In conclusion, dilution may have had a factor in this TS
investigation, but due to the use of contaminated, site-derived
groundwater for the substrate injections and recirculation, the effects
were minimal. Astatement on the minimal impact of contaminant
dilution was added to the results discussion in Section 7.1.2.1.

3 General It is unclear why Figures 6through 9 include arange of dates varying Water levels were measured as part of site-wide groundwater
Comments, from 3 to 8 days. The range of dates appears to indicate that water sampling events. These sampling events were conducted over
Figures 6through levels were not measured on the same day. If this is the case, the several days due to the number of wells involved and the time
9 groundwater elevation maps may not accurately represent the required to purge each well prior to sampling. Water level data were

groundwater elevations or gradients, particularly if it rained during the not measured to support horizontal or vertical groundwater gradient
period. Finally, if water levels were measured over a several day calculations. Horizontal and vertical groundwater gradients cited in
period, it may not be appropriate to calculate vertical gradients, since the text were derived from the Groundwater Summary Report
vertical gradients can only be calculated if water levels in adjacent (TtEMI,2004).
wells were measured within ashort time (e.g., within a few minutes).

Figures 6through 9, formerly entitled, "Groundwater Elevation Map,Please clarify whether groundwater elevations were measured on one
day or on more than one day, and if water levels were measured over March 23-25, 2004,' Figure 6, "Lower AAquifer, Groundwater

aperiod of several days specify whether it rained during the Elevation Map, March 23-25, 2004," Figure 7, "Upper AAquifer,
measurement period and discuss the impact of measuring water Groundwater Elevation Map, December 6-9,2004,' Figure 8, and
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fact that evidence of transformation was observed does not eliminate concentrations of chlorinated VOCs than groundwater sampled from
the possibility that dilution was acontributing factor. Please revise the injection welllR251W02A prior to the recirculation. However, dilution
Report to clarify if dilution of contaminant concentrations by injected may be acontribution factor during direct injection of substrate-
substrate was taken into account in the evaluation of contaminant amended groundwater into welllR25MW54A (performed from day 70
degradation. through 71). Approximately 1,700 gallons groundwater amended with

the sodium lactate solution (as described in Section 5.1.2.1) were
injected into we1l1R25MW54A. Asignificant decrease in the
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this well on day 75, which can be partially attributed to dilution,
especially taking into account very low permeability of soil in the
vicinity of the well. However, groundwater used for this injection was
derived from wells IR25MW902B and IR25MW901B(the only wells in
the vicinity capable of producing the required groundwater volume)
had chlorinated vac contamination in range of that in well
IR25MW54A (data for welllR25MW902B is provided in the table of
Appendix D). In conclusion, dilution may have had a factor in this TS
investigation, but due to the use of contaminated, site-derived
groundwater for the substrate injections and recirculation, the effects
were minimal. Astatement on the minimal impact of contaminant
dilution was added to the results discussion in Section 7.1.2.1.

3 General It is unclear why Figures 6through 9 include arange of dates varying Water levels were measured as part of site-wide groundwater
Comments, from 3 to 8 days. The range of dates appears to indicate that water sampling events. These sampling events were conducted over
Figures 6through levels were not measured on the same day. If this is the case, the several days due to the number of wells involved and the time
9 groundwater elevation maps may not accurately represent the required to purge each well prior to sampling. Water level data were

groundwater elevations or gradients, particularly if it rained during the not measured to support horizontal or vertical groundwater gradient
period. Finally, if water levels were measured over a several day calculations. Horizontal and vertical groundwater gradients cited in
period, it may not be appropriate to calculate vertical gradients, since the text were derived from the Groundwater Summary Report
vertical gradients can only be calculated if water levels in adjacent (TtEMI,2004).
wells were measured within ashort time (e.g., within a few minutes).

Figures 6through 9, formerly entitled, "Groundwater Elevation Map,Please clarify whether groundwater elevations were measured on one
day or on more than one day, and if water levels were measured over March 23-25, 2004,' Figure 6, "Lower AAquifer, Groundwater

aperiod of several days specify whether it rained during the Elevation Map, March 23-25, 2004," Figure 7, "Upper AAquifer,
measurement period and discuss the impact of measuring water Groundwater Elevation Map, December 6-9,2004,' Figure 8, and

"Upper AAquifer, Groundwater Elevation Map, May 11-18, 2005,'

C:lwOldproIEMAClHunte,. PointWAVD04·031-HJF!Appendices'.4ppendix Moe
Last saved: tll22/0S 2 of 21

Document Control Number NAVOO4·03f·H
Rnaf - November 23, 2005

Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table
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Comments observed decrease in contaminant concentrations in TS wells. The groundwater extracted from welllR25EW01A had higher

fact that evidence of transformation was observed does not eliminate concentrations of chlorinated VOCs than groundwater sampled from
the possibility that dilution was acontributing factor. Please revise the injection welllR251W02A prior to the recirculation. However, dilution
Report to clarify if dilution of contaminant concentrations by injected may be acontribution factor during direct injection of substrate-
substrate was taken into account in the evaluation of contaminant amended groundwater into welllR25MW54A (performed from day 70
degradation. through 71). Approximately 1,700 gallons groundwater amended with

the sodium lactate solution (as described in Section 5.1.2.1) were
injected into we1l1R25MW54A. Asignificant decrease in the
concentration of chlorinated ethenes and benzenes was observed in
this well on day 75, which can be partially attributed to dilution,
especially taking into account very low permeability of soil in the
vicinity of the well. However, groundwater used for this injection was
derived from wells IR25MW902B and IR25MW901B(the only wells in
the vicinity capable of producing the required groundwater volume)
had chlorinated vac contamination in range of that in well
IR25MW54A (data for welllR25MW902B is provided in the table of
Appendix D). In conclusion, dilution may have had a factor in this TS
investigation, but due to the use of contaminated, site-derived
groundwater for the substrate injections and recirculation, the effects
were minimal. Astatement on the minimal impact of contaminant
dilution was added to the results discussion in Section 7.1.2.1.

3 General It is unclear why Figures 6through 9 include arange of dates varying Water levels were measured as part of site-wide groundwater
Comments, from 3 to 8 days. The range of dates appears to indicate that water sampling events. These sampling events were conducted over
Figures 6through levels were not measured on the same day. If this is the case, the several days due to the number of wells involved and the time
9 groundwater elevation maps may not accurately represent the required to purge each well prior to sampling. Water level data were

groundwater elevations or gradients, particularly if it rained during the not measured to support horizontal or vertical groundwater gradient
period. Finally, if water levels were measured over a several day calculations. Horizontal and vertical groundwater gradients cited in
period, it may not be appropriate to calculate vertical gradients, since the text were derived from the Groundwater Summary Report
vertical gradients can only be calculated if water levels in adjacent (TtEMI,2004).
wells were measured within ashort time (e.g., within a few minutes).

Figures 6through 9, formerly entitled, "Groundwater Elevation Map,Please clarify whether groundwater elevations were measured on one
day or on more than one day, and if water levels were measured over March 23-25, 2004,' Figure 6, "Lower AAquifer, Groundwater

aperiod of several days specify whether it rained during the Elevation Map, March 23-25, 2004," Figure 7, "Upper AAquifer,
measurement period and discuss the impact of measuring water Groundwater Elevation Map, December 6-9,2004,' Figure 8, and
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Comment Page Section, Comments Response
No. No. Figure, Table

levels over aperiod of several days on the accuracy of the Figure 9, have been excluded from the final report.
groundwater elevations and gradients. Please verify that all
groundwater gradients were calculated from data collected from
adjacent wells within a few minutes or delete inappropriate vertical
gradient data from the Report.

1 2-4 Specific The Report states in Section 2.1.2.3 that ''numerous wells have been The TS report text has been revised as stated. The Sections
Comments, installed in the B-aquifer, in and around RU-C5," but according to the discussing the A-B Aquitard and B-Aquifer have been deleted
Section 2.1.2.2, Final Parcel CGroundwater Summary Report, Phase III Groundwater (formerly Sections 2.1.2.2 and 2.1.2.3, respectively), and
A-B Aquitard, Data Gaps Investigation (the GOGI) the B-aquifer is not present at Section 2.1.2.1 has been revised.
and Section RU-C5. Monitoring wells with a"B" at the end of the well identifier are
2.1.2.3, B-aquifer actually completed in the Lower A-aquifer, so it is confusing to read a

description of the Baquifer in this Report. Since the Baquifer is not
present, the A-S aquitard is also not present in RU-C5. Finally, the
discussion of hydraulic conductivity in the B-aquifer actually applies to
the lower A-aquifer; this is correctly summarized in Section 2.1.6.
Please delete Sections 2.1.2.2 and 2.1.2.3 or revise them to state that
the A·S aquitard and the B-Aquifer are not present at RU-C5. Please
also move the hydraulic conductivity and pump test discussions to the
appropriate paragraphs (Le., to the paragraphs discussing the upper
A-aquifer or the lower A-aqUifer) of Section 2.1.2.1.

2 2-5 Specific It is unclear why the groundwater gradient in the Vicinity of the The reference to ahydraulic gradient of 0.0061 Nft was removed from
Comments, groundwater trough near IR-06 is described as "steeper, the TS report text of Section 2.1.4 to align with the data presented in
Section 2.1.4, approximately 0.0061 Nft, than the gradient 10r most 01 RU-C-5" when the Groundwater Summary Report (TtEMI, 2004).
Groundwater the gradient in the vicinity of the separator and degreaser is 0.01
Flow Patterns feet/feet (Nft), which is greater than agradient of 0.0061. Please

resolve this discrepancy, and if necessary, include the gradient for the
remainder of RU-C5 as apoint of comparison.

3 2-7 Specific The third bullet on page 2-7 states that the lower A-aqUifer is semi- Cross sections N-N' and 0-0' from Figure 7-2 of the Groundwater
Comments, confined in the separator and degreaser area, but based on Figure 4 Summary Report (TtEMI, 2004) show sandy clay and clayey sand
Section 2.1.6, of the Report and Figure 7-2 from the GDGI, sand and clayey sand beneath the degreaser pit. If the two permeable zones were
Hydrogeological are present from the bottom of the degreaser (currently from the hydraulically connected, then water levels would be relatively similar.
Conceptual bottom of the degreaser excavation) to bedrock; groundwater cannot However water levels between monitoring welfs IR25MW56A and
Model Summary be semi-confined in these conditions. Please revise the text of this IR25MW54A were consistently different, with IR25MW56 water levels

bullet to state where the lower A-aquifer is and is not semi-confined. being lower than 1R25MW54A. This difference is likely caused by a

C:lwordprolEMAClHunters PojntWAVOO4-<J3f-H-,flAppendiceslAppendix J.doc
Last saved: 11/22/05 30121

Document Control Number NAV004-<J31-H
Rna! - November 23. 2005

Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

levels over aperiod of several days on the accuracy of the Figure 9, have been excluded from the final report.
groundwater elevations and gradients. Please verify that all
groundwater gradients were calculated from data collected from
adjacent wells within a few minutes or delete inappropriate vertical
gradient data from the Report.

1 2-4 Specific The Report states in Section 2.1.2.3 that ''numerous wells have been The TS report text has been revised as stated. The Sections
Comments, installed in the B-aquifer, in and around RU-C5," but according to the discussing the A-B Aquitard and B-Aquifer have been deleted
Section 2.1.2.2, Final Parcel CGroundwater Summary Report, Phase III Groundwater (formerly Sections 2.1.2.2 and 2.1.2.3, respectively), and
A-B Aquitard, Data Gaps Investigation (the GOGI) the B-aquifer is not present at Section 2.1.2.1 has been revised.
and Section RU-C5. Monitoring wells with a"B" at the end of the well identifier are
2.1.2.3, B-aquifer actually completed in the Lower A-aquifer, so it is confusing to read a

description of the Baquifer in this Report. Since the Baquifer is not
present, the A-S aquitard is also not present in RU-C5. Finally, the
discussion of hydraulic conductivity in the B-aquifer actually applies to
the lower A-aquifer; this is correctly summarized in Section 2.1.6.
Please delete Sections 2.1.2.2 and 2.1.2.3 or revise them to state that
the A·S aquitard and the B-Aquifer are not present at RU-C5. Please
also move the hydraulic conductivity and pump test discussions to the
appropriate paragraphs (Le., to the paragraphs discussing the upper
A-aquifer or the lower A-aqUifer) of Section 2.1.2.1.

2 2-5 Specific It is unclear why the groundwater gradient in the Vicinity of the The reference to ahydraulic gradient of 0.0061 Nft was removed from
Comments, groundwater trough near IR-06 is described as "steeper, the TS report text of Section 2.1.4 to align with the data presented in
Section 2.1.4, approximately 0.0061 Nft, than the gradient 10r most 01 RU-C-5" when the Groundwater Summary Report (TtEMI, 2004).
Groundwater the gradient in the vicinity of the separator and degreaser is 0.01
Flow Patterns feet/feet (Nft), which is greater than agradient of 0.0061. Please

resolve this discrepancy, and if necessary, include the gradient for the
remainder of RU-C5 as apoint of comparison.

3 2-7 Specific The third bullet on page 2-7 states that the lower A-aqUifer is semi- Cross sections N-N' and 0-0' from Figure 7-2 of the Groundwater
Comments, confined in the separator and degreaser area, but based on Figure 4 Summary Report (TtEMI, 2004) show sandy clay and clayey sand
Section 2.1.6, of the Report and Figure 7-2 from the GDGI, sand and clayey sand beneath the degreaser pit. If the two permeable zones were
Hydrogeological are present from the bottom of the degreaser (currently from the hydraulically connected, then water levels would be relatively similar.
Conceptual bottom of the degreaser excavation) to bedrock; groundwater cannot However water levels between monitoring welfs IR25MW56A and
Model Summary be semi-confined in these conditions. Please revise the text of this IR25MW54A were consistently different, with IR25MW56 water levels

bullet to state where the lower A-aquifer is and is not semi-confined. being lower than 1R25MW54A. This difference is likely caused by a
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levels over aperiod of several days on the accuracy of the Figure 9, have been excluded from the final report.
groundwater elevations and gradients. Please verify that all
groundwater gradients were calculated from data collected from
adjacent wells within a few minutes or delete inappropriate vertical
gradient data from the Report.

1 2-4 Specific The Report states in Section 2.1.2.3 that ''numerous wells have been The TS report text has been revised as stated. The Sections
Comments, installed in the B-aquifer, in and around RU-C5," but according to the discussing the A-B Aquitard and B-Aquifer have been deleted
Section 2.1.2.2, Final Parcel CGroundwater Summary Report, Phase III Groundwater (formerly Sections 2.1.2.2 and 2.1.2.3, respectively), and
A-B Aquitard, Data Gaps Investigation (the GOGI) the B-aquifer is not present at Section 2.1.2.1 has been revised.
and Section RU-C5. Monitoring wells with a"B" at the end of the well identifier are
2.1.2.3, B-aquifer actually completed in the Lower A-aquifer, so it is confusing to read a

description of the Baquifer in this Report. Since the Baquifer is not
present, the A-S aquitard is also not present in RU-C5. Finally, the
discussion of hydraulic conductivity in the B-aquifer actually applies to
the lower A-aquifer; this is correctly summarized in Section 2.1.6.
Please delete Sections 2.1.2.2 and 2.1.2.3 or revise them to state that
the A·S aquitard and the B-Aquifer are not present at RU-C5. Please
also move the hydraulic conductivity and pump test discussions to the
appropriate paragraphs (Le., to the paragraphs discussing the upper
A-aquifer or the lower A-aqUifer) of Section 2.1.2.1.

2 2-5 Specific It is unclear why the groundwater gradient in the Vicinity of the The reference to ahydraulic gradient of 0.0061 Nft was removed from
Comments, groundwater trough near IR-06 is described as "steeper, the TS report text of Section 2.1.4 to align with the data presented in
Section 2.1.4, approximately 0.0061 Nft, than the gradient 10r most 01 RU-C-5" when the Groundwater Summary Report (TtEMI, 2004).
Groundwater the gradient in the vicinity of the separator and degreaser is 0.01
Flow Patterns feet/feet (Nft), which is greater than agradient of 0.0061. Please

resolve this discrepancy, and if necessary, include the gradient for the
remainder of RU-C5 as apoint of comparison.

3 2-7 Specific The third bullet on page 2-7 states that the lower A-aqUifer is semi- Cross sections N-N' and 0-0' from Figure 7-2 of the Groundwater
Comments, confined in the separator and degreaser area, but based on Figure 4 Summary Report (TtEMI, 2004) show sandy clay and clayey sand
Section 2.1.6, of the Report and Figure 7-2 from the GDGI, sand and clayey sand beneath the degreaser pit. If the two permeable zones were
Hydrogeological are present from the bottom of the degreaser (currently from the hydraulically connected, then water levels would be relatively similar.
Conceptual bottom of the degreaser excavation) to bedrock; groundwater cannot However water levels between monitoring welfs IR25MW56A and
Model Summary be semi-confined in these conditions. Please revise the text of this IR25MW54A were consistently different, with IR25MW56 water levels

bullet to state where the lower A-aquifer is and is not semi-confined. being lower than 1R25MW54A. This difference is likely caused by a
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levels over aperiod of several days on the accuracy of the Figure 9, have been excluded from the final report.
groundwater elevations and gradients. Please verify that all
groundwater gradients were calculated from data collected from
adjacent wells within a few minutes or delete inappropriate vertical
gradient data from the Report.
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present, the A-S aquitard is also not present in RU-C5. Finally, the
discussion of hydraulic conductivity in the B-aquifer actually applies to
the lower A-aquifer; this is correctly summarized in Section 2.1.6.
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the A·S aquitard and the B-Aquifer are not present at RU-C5. Please
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2 2-5 Specific It is unclear why the groundwater gradient in the Vicinity of the The reference to ahydraulic gradient of 0.0061 Nft was removed from
Comments, groundwater trough near IR-06 is described as "steeper, the TS report text of Section 2.1.4 to align with the data presented in
Section 2.1.4, approximately 0.0061 Nft, than the gradient 10r most 01 RU-C-5" when the Groundwater Summary Report (TtEMI, 2004).
Groundwater the gradient in the vicinity of the separator and degreaser is 0.01
Flow Patterns feet/feet (Nft), which is greater than agradient of 0.0061. Please

resolve this discrepancy, and if necessary, include the gradient for the
remainder of RU-C5 as apoint of comparison.

3 2-7 Specific The third bullet on page 2-7 states that the lower A-aqUifer is semi- Cross sections N-N' and 0-0' from Figure 7-2 of the Groundwater
Comments, confined in the separator and degreaser area, but based on Figure 4 Summary Report (TtEMI, 2004) show sandy clay and clayey sand
Section 2.1.6, of the Report and Figure 7-2 from the GDGI, sand and clayey sand beneath the degreaser pit. If the two permeable zones were
Hydrogeological are present from the bottom of the degreaser (currently from the hydraulically connected, then water levels would be relatively similar.
Conceptual bottom of the degreaser excavation) to bedrock; groundwater cannot However water levels between monitoring welfs IR25MW56A and
Model Summary be semi-confined in these conditions. Please revise the text of this IR25MW54A were consistently different, with IR25MW56 water levels

bullet to state where the lower A-aquifer is and is not semi-confined. being lower than 1R25MW54A. This difference is likely caused by a
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levels over aperiod of several days on the accuracy of the Figure 9, have been excluded from the final report.
groundwater elevations and gradients. Please verify that all
groundwater gradients were calculated from data collected from
adjacent wells within a few minutes or delete inappropriate vertical
gradient data from the Report.

1 2-4 Specific The Report states in Section 2.1.2.3 that ''numerous wells have been The TS report text has been revised as stated. The Sections
Comments, installed in the B-aquifer, in and around RU-C5," but according to the discussing the A-B Aquitard and B-Aquifer have been deleted
Section 2.1.2.2, Final Parcel CGroundwater Summary Report, Phase III Groundwater (formerly Sections 2.1.2.2 and 2.1.2.3, respectively), and
A-B Aquitard, Data Gaps Investigation (the GOGI) the B-aquifer is not present at Section 2.1.2.1 has been revised.
and Section RU-C5. Monitoring wells with a"B" at the end of the well identifier are
2.1.2.3, B-aquifer actually completed in the Lower A-aquifer, so it is confusing to read a

description of the Baquifer in this Report. Since the Baquifer is not
present, the A-S aquitard is also not present in RU-C5. Finally, the
discussion of hydraulic conductivity in the B-aquifer actually applies to
the lower A-aquifer; this is correctly summarized in Section 2.1.6.
Please delete Sections 2.1.2.2 and 2.1.2.3 or revise them to state that
the A·S aquitard and the B-Aquifer are not present at RU-C5. Please
also move the hydraulic conductivity and pump test discussions to the
appropriate paragraphs (Le., to the paragraphs discussing the upper
A-aquifer or the lower A-aqUifer) of Section 2.1.2.1.

2 2-5 Specific It is unclear why the groundwater gradient in the Vicinity of the The reference to ahydraulic gradient of 0.0061 Nft was removed from
Comments, groundwater trough near IR-06 is described as "steeper, the TS report text of Section 2.1.4 to align with the data presented in
Section 2.1.4, approximately 0.0061 Nft, than the gradient 10r most 01 RU-C-5" when the Groundwater Summary Report (TtEMI, 2004).
Groundwater the gradient in the vicinity of the separator and degreaser is 0.01
Flow Patterns feet/feet (Nft), which is greater than agradient of 0.0061. Please

resolve this discrepancy, and if necessary, include the gradient for the
remainder of RU-C5 as apoint of comparison.

3 2-7 Specific The third bullet on page 2-7 states that the lower A-aqUifer is semi- Cross sections N-N' and 0-0' from Figure 7-2 of the Groundwater
Comments, confined in the separator and degreaser area, but based on Figure 4 Summary Report (TtEMI, 2004) show sandy clay and clayey sand
Section 2.1.6, of the Report and Figure 7-2 from the GDGI, sand and clayey sand beneath the degreaser pit. If the two permeable zones were
Hydrogeological are present from the bottom of the degreaser (currently from the hydraulically connected, then water levels would be relatively similar.
Conceptual bottom of the degreaser excavation) to bedrock; groundwater cannot However water levels between monitoring welfs IR25MW56A and
Model Summary be semi-confined in these conditions. Please revise the text of this IR25MW54A were consistently different, with IR25MW56 water levels

bullet to state where the lower A-aquifer is and is not semi-confined. being lower than 1R25MW54A. This difference is likely caused by a
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semi-confining regime between the two wells. The text of Section
2.1.6 has been modified to state that the lower A-aquifer is semi-
confined between wells MW54A and MW56A.

Aquifer test results presented in Section 7.2.5.1 of the GDGI (TtEMI,
2000, [last sentence of the next to the last paragraph]) show that the
lower A-Aquifer is semi-confining. Further, Section 7.2.5.1 of the
GDGI reports that there was no hydraulic connection between the
upper and lower A-Aquifers near the separator and degreaser pit area
during the aquifer test.

4 4·1 Specific The Final Work Plan in Support of In-Situ Sequential Anaerobic- The monitoring wells IR25MW53A, IR25MW54A, IR25MW55A,
Comments, Aerobic Bioremediation Treatability Study, Remedial Unit-C5, IR25MW56A and IR25MW55A and injection welllR251W02A were
Section 4.0, Building 134 (the Work Plan) indicates that monitoring wells installed by Shaw as part of EMAC CTa 0001 Task 5. The boring
Performance IR25MW53A, IR25MW54A, IR25MW55A, IR25MW56A and logs and well completion diagrams for these wells were included in the
Boring Drilling 1R25MW55A and Injection welllR25IW02A would be installed for this report entitled, ·Construction Report, Well
and Temporary program, but the installation of these wells is not discussed in the Decommissioning/Installation and Site Excavation," dated June 2004.
Well Installation, Report and the boring and well completion logs were not included in The boring logs and well completion diagrams for these wells were
and Appendix A, Appendix A. Please provide the missing boring logs and well reproduced and included with the other boring logs in Appendix Aof
Boring Logs completion diagrams. Please also discuss the installation of these the TS report. Appendix Awas provided as ahardcopy in the TS

wells in Section 4. If the wells were not installed during this program, report.
please specify the program in which they were installed and provide
the boring logs and well completion diagrams in Appendix A. Finally,
the boring logs from the CD could not be printed out; please provide
hard copy of all boring logs and well completion diagrams in the next
version of the Report.

5 5-2 Specific Groundwater extraction from IW02A was terminated on Day 70, and Wells MW901 Band MW902B were chosen due to their close
Comments, substrate was injected directly into monitoring well MW54A. proximity to well MW54A and due to the fact that they were capable of
Section 5.1.2.1, Groundwater was extracted from monitoring wells MW901 Band producing enough water for the injection. Alkalinity concentration
Phase 1- MW902B at this time. It is not clear why these wells, which are remained the same in well MW902B during the TS; therefore, because
Substrate located outside the treatment area, were selected for extraction. In alkalinity has been shown to be an effective surrogate for sodium
Injection and addition, it is not clear jf the direct injection into MW54A resulted in the lactate, it may be concluded that there was no substrate in this well.
Distribution, substrate reaching EW01 A. Please revise the Report to clarify how Well MW901 Bwas not sampled and was not scheduled to be sampled

the extraction wells were selected, and if any substrate was detected during the TS. Substrate was detected in extraction well EW01 Aon
in wells MW901 Band MW902 Bor in EW01 Aduring the pilot study. day 75 of the TS and thereafter. A3- to 4-fold increase in the

alkalinity from pre-study levels as well as a substantial increase in
bromide concentration were also observed in EW01A. The substrate
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semi-confining regime between the two wells. The text of Section
2.1.6 has been modified to state that the lower A-aquifer is semi-
confined between wells MW54A and MW56A.

Aquifer test results presented in Section 7.2.5.1 of the GDGI (TtEMI,
2000, [last sentence of the next to the last paragraph]) show that the
lower A-Aquifer is semi-confining. Further, Section 7.2.5.1 of the
GDGI reports that there was no hydraulic connection between the
upper and lower A-Aquifers near the separator and degreaser pit area
during the aquifer test.

4 4·1 Specific The Final Work Plan in Support of In-Situ Sequential Anaerobic- The monitoring wells IR25MW53A, IR25MW54A, IR25MW55A,
Comments, Aerobic Bioremediation Treatability Study, Remedial Unit-C5, IR25MW56A and IR25MW55A and injection welllR251W02A were
Section 4.0, Building 134 (the Work Plan) indicates that monitoring wells installed by Shaw as part of EMAC CTa 0001 Task 5. The boring
Performance IR25MW53A, IR25MW54A, IR25MW55A, IR25MW56A and logs and well completion diagrams for these wells were included in the
Boring Drilling 1R25MW55A and Injection welllR25IW02A would be installed for this report entitled, ·Construction Report, Well
and Temporary program, but the installation of these wells is not discussed in the Decommissioning/Installation and Site Excavation," dated June 2004.
Well Installation, Report and the boring and well completion logs were not included in The boring logs and well completion diagrams for these wells were
and Appendix A, Appendix A. Please provide the missing boring logs and well reproduced and included with the other boring logs in Appendix Aof
Boring Logs completion diagrams. Please also discuss the installation of these the TS report. Appendix Awas provided as ahardcopy in the TS

wells in Section 4. If the wells were not installed during this program, report.
please specify the program in which they were installed and provide
the boring logs and well completion diagrams in Appendix A. Finally,
the boring logs from the CD could not be printed out; please provide
hard copy of all boring logs and well completion diagrams in the next
version of the Report.

5 5-2 Specific Groundwater extraction from IW02A was terminated on Day 70, and Wells MW901 Band MW902B were chosen due to their close
Comments, substrate was injected directly into monitoring well MW54A. proximity to well MW54A and due to the fact that they were capable of
Section 5.1.2.1, Groundwater was extracted from monitoring wells MW901 Band producing enough water for the injection. Alkalinity concentration
Phase 1- MW902B at this time. It is not clear why these wells, which are remained the same in well MW902B during the TS; therefore, because
Substrate located outside the treatment area, were selected for extraction. In alkalinity has been shown to be an effective surrogate for sodium
Injection and addition, it is not clear jf the direct injection into MW54A resulted in the lactate, it may be concluded that there was no substrate in this well.
Distribution, substrate reaching EW01 A. Please revise the Report to clarify how Well MW901 Bwas not sampled and was not scheduled to be sampled

the extraction wells were selected, and if any substrate was detected during the TS. Substrate was detected in extraction well EW01 Aon
in wells MW901 Band MW902 Bor in EW01 Aduring the pilot study. day 75 of the TS and thereafter. A3- to 4-fold increase in the

alkalinity from pre-study levels as well as a substantial increase in
bromide concentration were also observed in EW01A. The substrate
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semi-confining regime between the two wells. The text of Section
2.1.6 has been modified to state that the lower A-aquifer is semi-
confined between wells MW54A and MW56A.

Aquifer test results presented in Section 7.2.5.1 of the GDGI (TtEMI,
2000, [last sentence of the next to the last paragraph]) show that the
lower A-Aquifer is semi-confining. Further, Section 7.2.5.1 of the
GDGI reports that there was no hydraulic connection between the
upper and lower A-Aquifers near the separator and degreaser pit area
during the aquifer test.

4 4·1 Specific The Final Work Plan in Support of In-Situ Sequential Anaerobic- The monitoring wells IR25MW53A, IR25MW54A, IR25MW55A,
Comments, Aerobic Bioremediation Treatability Study, Remedial Unit-C5, IR25MW56A and IR25MW55A and injection welllR251W02A were
Section 4.0, Building 134 (the Work Plan) indicates that monitoring wells installed by Shaw as part of EMAC CTa 0001 Task 5. The boring
Performance IR25MW53A, IR25MW54A, IR25MW55A, IR25MW56A and logs and well completion diagrams for these wells were included in the
Boring Drilling 1R25MW55A and Injection welllR25IW02A would be installed for this report entitled, ·Construction Report, Well
and Temporary program, but the installation of these wells is not discussed in the Decommissioning/Installation and Site Excavation," dated June 2004.
Well Installation, Report and the boring and well completion logs were not included in The boring logs and well completion diagrams for these wells were
and Appendix A, Appendix A. Please provide the missing boring logs and well reproduced and included with the other boring logs in Appendix Aof
Boring Logs completion diagrams. Please also discuss the installation of these the TS report. Appendix Awas provided as ahardcopy in the TS

wells in Section 4. If the wells were not installed during this program, report.
please specify the program in which they were installed and provide
the boring logs and well completion diagrams in Appendix A. Finally,
the boring logs from the CD could not be printed out; please provide
hard copy of all boring logs and well completion diagrams in the next
version of the Report.

5 5-2 Specific Groundwater extraction from IW02A was terminated on Day 70, and Wells MW901 Band MW902B were chosen due to their close
Comments, substrate was injected directly into monitoring well MW54A. proximity to well MW54A and due to the fact that they were capable of
Section 5.1.2.1, Groundwater was extracted from monitoring wells MW901 Band producing enough water for the injection. Alkalinity concentration
Phase 1- MW902B at this time. It is not clear why these wells, which are remained the same in well MW902B during the TS; therefore, because
Substrate located outside the treatment area, were selected for extraction. In alkalinity has been shown to be an effective surrogate for sodium
Injection and addition, it is not clear jf the direct injection into MW54A resulted in the lactate, it may be concluded that there was no substrate in this well.
Distribution, substrate reaching EW01 A. Please revise the Report to clarify how Well MW901 Bwas not sampled and was not scheduled to be sampled

the extraction wells were selected, and if any substrate was detected during the TS. Substrate was detected in extraction well EW01 Aon
in wells MW901 Band MW902 Bor in EW01 Aduring the pilot study. day 75 of the TS and thereafter. A3- to 4-fold increase in the

alkalinity from pre-study levels as well as a substantial increase in
bromide concentration were also observed in EW01A. The substrate
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semi-confining regime between the two wells. The text of Section
2.1.6 has been modified to state that the lower A-aquifer is semi-
confined between wells MW54A and MW56A.

Aquifer test results presented in Section 7.2.5.1 of the GDGI (TtEMI,
2000, [last sentence of the next to the last paragraph]) show that the
lower A-Aquifer is semi-confining. Further, Section 7.2.5.1 of the
GDGI reports that there was no hydraulic connection between the
upper and lower A-Aquifers near the separator and degreaser pit area
during the aquifer test.

4 4·1 Specific The Final Work Plan in Support of In-Situ Sequential Anaerobic- The monitoring wells IR25MW53A, IR25MW54A, IR25MW55A,
Comments, Aerobic Bioremediation Treatability Study, Remedial Unit-C5, IR25MW56A and IR25MW55A and injection welllR251W02A were
Section 4.0, Building 134 (the Work Plan) indicates that monitoring wells installed by Shaw as part of EMAC CTa 0001 Task 5. The boring
Performance IR25MW53A, IR25MW54A, IR25MW55A, IR25MW56A and logs and well completion diagrams for these wells were included in the
Boring Drilling 1R25MW55A and Injection welllR25IW02A would be installed for this report entitled, ·Construction Report, Well
and Temporary program, but the installation of these wells is not discussed in the Decommissioning/Installation and Site Excavation," dated June 2004.
Well Installation, Report and the boring and well completion logs were not included in The boring logs and well completion diagrams for these wells were
and Appendix A, Appendix A. Please provide the missing boring logs and well reproduced and included with the other boring logs in Appendix Aof
Boring Logs completion diagrams. Please also discuss the installation of these the TS report. Appendix Awas provided as ahardcopy in the TS

wells in Section 4. If the wells were not installed during this program, report.
please specify the program in which they were installed and provide
the boring logs and well completion diagrams in Appendix A. Finally,
the boring logs from the CD could not be printed out; please provide
hard copy of all boring logs and well completion diagrams in the next
version of the Report.

5 5-2 Specific Groundwater extraction from IW02A was terminated on Day 70, and Wells MW901 Band MW902B were chosen due to their close
Comments, substrate was injected directly into monitoring well MW54A. proximity to well MW54A and due to the fact that they were capable of
Section 5.1.2.1, Groundwater was extracted from monitoring wells MW901 Band producing enough water for the injection. Alkalinity concentration
Phase 1- MW902B at this time. It is not clear why these wells, which are remained the same in well MW902B during the TS; therefore, because
Substrate located outside the treatment area, were selected for extraction. In alkalinity has been shown to be an effective surrogate for sodium
Injection and addition, it is not clear jf the direct injection into MW54A resulted in the lactate, it may be concluded that there was no substrate in this well.
Distribution, substrate reaching EW01 A. Please revise the Report to clarify how Well MW901 Bwas not sampled and was not scheduled to be sampled

the extraction wells were selected, and if any substrate was detected during the TS. Substrate was detected in extraction well EW01 Aon
in wells MW901 Band MW902 Bor in EW01 Aduring the pilot study. day 75 of the TS and thereafter. A3- to 4-fold increase in the

alkalinity from pre-study levels as well as a substantial increase in
bromide concentration were also observed in EW01A. The substrate
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semi-confining regime between the two wells. The text of Section
2.1.6 has been modified to state that the lower A-aquifer is semi-
confined between wells MW54A and MW56A.

Aquifer test results presented in Section 7.2.5.1 of the GDGI (TtEMI,
2000, [last sentence of the next to the last paragraph]) show that the
lower A-Aquifer is semi-confining. Further, Section 7.2.5.1 of the
GDGI reports that there was no hydraulic connection between the
upper and lower A-Aquifers near the separator and degreaser pit area
during the aquifer test.

4 4·1 Specific The Final Work Plan in Support of In-Situ Sequential Anaerobic- The monitoring wells IR25MW53A, IR25MW54A, IR25MW55A,
Comments, Aerobic Bioremediation Treatability Study, Remedial Unit-C5, IR25MW56A and IR25MW55A and injection welllR251W02A were
Section 4.0, Building 134 (the Work Plan) indicates that monitoring wells installed by Shaw as part of EMAC CTa 0001 Task 5. The boring
Performance IR25MW53A, IR25MW54A, IR25MW55A, IR25MW56A and logs and well completion diagrams for these wells were included in the
Boring Drilling 1R25MW55A and Injection welllR25IW02A would be installed for this report entitled, ·Construction Report, Well
and Temporary program, but the installation of these wells is not discussed in the Decommissioning/Installation and Site Excavation," dated June 2004.
Well Installation, Report and the boring and well completion logs were not included in The boring logs and well completion diagrams for these wells were
and Appendix A, Appendix A. Please provide the missing boring logs and well reproduced and included with the other boring logs in Appendix Aof
Boring Logs completion diagrams. Please also discuss the installation of these the TS report. Appendix Awas provided as ahardcopy in the TS

wells in Section 4. If the wells were not installed during this program, report.
please specify the program in which they were installed and provide
the boring logs and well completion diagrams in Appendix A. Finally,
the boring logs from the CD could not be printed out; please provide
hard copy of all boring logs and well completion diagrams in the next
version of the Report.

5 5-2 Specific Groundwater extraction from IW02A was terminated on Day 70, and Wells MW901 Band MW902B were chosen due to their close
Comments, substrate was injected directly into monitoring well MW54A. proximity to well MW54A and due to the fact that they were capable of
Section 5.1.2.1, Groundwater was extracted from monitoring wells MW901 Band producing enough water for the injection. Alkalinity concentration
Phase 1- MW902B at this time. It is not clear why these wells, which are remained the same in well MW902B during the TS; therefore, because
Substrate located outside the treatment area, were selected for extraction. In alkalinity has been shown to be an effective surrogate for sodium
Injection and addition, it is not clear jf the direct injection into MW54A resulted in the lactate, it may be concluded that there was no substrate in this well.
Distribution, substrate reaching EW01 A. Please revise the Report to clarify how Well MW901 Bwas not sampled and was not scheduled to be sampled

the extraction wells were selected, and if any substrate was detected during the TS. Substrate was detected in extraction well EW01 Aon
in wells MW901 Band MW902 Bor in EW01 Aduring the pilot study. day 75 of the TS and thereafter. A3- to 4-fold increase in the

alkalinity from pre-study levels as well as a substantial increase in
bromide concentration were also observed in EW01A. The substrate
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detected in well EW01 Awas the result of the injection in well MW54A.
The TS report text in Section 5.1.2.1 was amended to include these
statements.

6 5-2 Specific The Report states that sampling from the monitoring well MW54A The text for Section 5.1.2.2 was modified to include the following
Comments, indicated that potential biodegradation enhancement may result from sentences, "Sampling from monitoring well MW54A indicated the
Section 5.1.2.2, hydrogen injection at this location; however, it is not clear which presence of sufficient substrate to support reductive dechlorination,
Phase 2· monitoring parameter or parameters indicated that hydrogen injection yet the concentration of chlorinated ethenes was unchanged.
Biodegradation would enhance biodegradation. Please revise the Report to clarify Hydrogen injection was implemented with the idea that increasing the
Monitoring how this conclusion was made. availability of dissolved hydrogen may result in asubsequent increase

in the degradation." The presence of DNAPL in the area was likely a
constant source of chlorinated ethenes in MW54A. However this was
not known until performance soil samples were collect from location
MW54A-BH at the end of the Stage 1Anaerobic ISB.

7 6-7 Specific The increase in 1,2-dichloroethane (1,2-DCA) in MW54A during the The persistence and fluctuation of in the concentration of 1,2-DCA is
Comments, aerobic phase of the TS is not discussed. Please discuss the attributable to the presence of DNAPL adjacent to monitoring well
Section 6.1.5.2, increase in 1,2-DCA in MW54A during the aerobic phase of the TS. MW54A. An explanation for the 1,2-DCA concentration fluctuation
Chlorinated during anaerobic stage of the TS was presented in Section 7.1.2.3.
Ethanes This concentration variability applies to the aerobic stage of the TS as

well.

8 6-8 Specific This section address[es] the reduction of chlorinated benzenes in the The text of Section 6.1.7.1 has been corrected to state:
Comments, TS area; however, the second half of the paragraph refers to

"It took approximately three months from the beginning of substrateSection 6.1.7.1, chlorinated ethenes. It is not clear if this text is relevant to chlorinated
Chlorinated benzenes. In addition, the increases in chlorobenzene concentration injection to reduce most of the 1,2-DCB around injection well IW02A

Benzenes in EW01 A. MW56A, MW53A, and IW02A are not discussed; the and the well closest to it (MW53A). The reduction of chlorinated

discussion should include adiscussion of Why chlorobenzene benzenes progressed differently in the other wells and is discussed in

concentration decreased during the aerobic stage in some wells (e.g. details in Sections 7.1.2.2 and 7.2.2.1.

MW53A and IW02A) but not in others (e.g., EW01A). Please replace The concentrations of chlorinated benzenes are graphed for each well
the discussion of chlorinated ethenes with adiscussion of the on Figures F32 through F36, and their molar concentrations on
chlorinated benzenes. In addition, please discuss the observed Figures F37 through F41."
increases in chlorobenzene concentrations.

Adiscussion of chlorinated benzenes degradation was presented in
Sections 7.1.2.2 and 7.2.2.1.
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detected in well EW01 Awas the result of the injection in well MW54A.
The TS report text in Section 5.1.2.1 was amended to include these
statements.

6 5-2 Specific The Report states that sampling from the monitoring well MW54A The text for Section 5.1.2.2 was modified to include the following
Comments, indicated that potential biodegradation enhancement may result from sentences, "Sampling from monitoring well MW54A indicated the
Section 5.1.2.2, hydrogen injection at this location; however, it is not clear which presence of sufficient substrate to support reductive dechlorination,
Phase 2· monitoring parameter or parameters indicated that hydrogen injection yet the concentration of chlorinated ethenes was unchanged.
Biodegradation would enhance biodegradation. Please revise the Report to clarify Hydrogen injection was implemented with the idea that increasing the
Monitoring how this conclusion was made. availability of dissolved hydrogen may result in asubsequent increase

in the degradation." The presence of DNAPL in the area was likely a
constant source of chlorinated ethenes in MW54A. However this was
not known until performance soil samples were collect from location
MW54A-BH at the end of the Stage 1Anaerobic ISB.

7 6-7 Specific The increase in 1,2-dichloroethane (1,2-DCA) in MW54A during the The persistence and fluctuation of in the concentration of 1,2-DCA is
Comments, aerobic phase of the TS is not discussed. Please discuss the attributable to the presence of DNAPL adjacent to monitoring well
Section 6.1.5.2, increase in 1,2-DCA in MW54A during the aerobic phase of the TS. MW54A. An explanation for the 1,2-DCA concentration fluctuation
Chlorinated during anaerobic stage of the TS was presented in Section 7.1.2.3.
Ethanes This concentration variability applies to the aerobic stage of the TS as

well.

8 6-8 Specific This section address[es] the reduction of chlorinated benzenes in the The text of Section 6.1.7.1 has been corrected to state:
Comments, TS area; however, the second half of the paragraph refers to

"It took approximately three months from the beginning of substrateSection 6.1.7.1, chlorinated ethenes. It is not clear if this text is relevant to chlorinated
Chlorinated benzenes. In addition, the increases in chlorobenzene concentration injection to reduce most of the 1,2-DCB around injection well IW02A

Benzenes in EW01 A. MW56A, MW53A, and IW02A are not discussed; the and the well closest to it (MW53A). The reduction of chlorinated

discussion should include adiscussion of Why chlorobenzene benzenes progressed differently in the other wells and is discussed in

concentration decreased during the aerobic stage in some wells (e.g. details in Sections 7.1.2.2 and 7.2.2.1.

MW53A and IW02A) but not in others (e.g., EW01A). Please replace The concentrations of chlorinated benzenes are graphed for each well
the discussion of chlorinated ethenes with adiscussion of the on Figures F32 through F36, and their molar concentrations on
chlorinated benzenes. In addition, please discuss the observed Figures F37 through F41."
increases in chlorobenzene concentrations.

Adiscussion of chlorinated benzenes degradation was presented in
Sections 7.1.2.2 and 7.2.2.1.
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detected in well EW01 Awas the result of the injection in well MW54A.
The TS report text in Section 5.1.2.1 was amended to include these
statements.

6 5-2 Specific The Report states that sampling from the monitoring well MW54A The text for Section 5.1.2.2 was modified to include the following
Comments, indicated that potential biodegradation enhancement may result from sentences, "Sampling from monitoring well MW54A indicated the
Section 5.1.2.2, hydrogen injection at this location; however, it is not clear which presence of sufficient substrate to support reductive dechlorination,
Phase 2· monitoring parameter or parameters indicated that hydrogen injection yet the concentration of chlorinated ethenes was unchanged.
Biodegradation would enhance biodegradation. Please revise the Report to clarify Hydrogen injection was implemented with the idea that increasing the
Monitoring how this conclusion was made. availability of dissolved hydrogen may result in asubsequent increase

in the degradation." The presence of DNAPL in the area was likely a
constant source of chlorinated ethenes in MW54A. However this was
not known until performance soil samples were collect from location
MW54A-BH at the end of the Stage 1Anaerobic ISB.

7 6-7 Specific The increase in 1,2-dichloroethane (1,2-DCA) in MW54A during the The persistence and fluctuation of in the concentration of 1,2-DCA is
Comments, aerobic phase of the TS is not discussed. Please discuss the attributable to the presence of DNAPL adjacent to monitoring well
Section 6.1.5.2, increase in 1,2-DCA in MW54A during the aerobic phase of the TS. MW54A. An explanation for the 1,2-DCA concentration fluctuation
Chlorinated during anaerobic stage of the TS was presented in Section 7.1.2.3.
Ethanes This concentration variability applies to the aerobic stage of the TS as

well.

8 6-8 Specific This section address[es] the reduction of chlorinated benzenes in the The text of Section 6.1.7.1 has been corrected to state:
Comments, TS area; however, the second half of the paragraph refers to

"It took approximately three months from the beginning of substrateSection 6.1.7.1, chlorinated ethenes. It is not clear if this text is relevant to chlorinated
Chlorinated benzenes. In addition, the increases in chlorobenzene concentration injection to reduce most of the 1,2-DCB around injection well IW02A

Benzenes in EW01 A. MW56A, MW53A, and IW02A are not discussed; the and the well closest to it (MW53A). The reduction of chlorinated

discussion should include adiscussion of Why chlorobenzene benzenes progressed differently in the other wells and is discussed in

concentration decreased during the aerobic stage in some wells (e.g. details in Sections 7.1.2.2 and 7.2.2.1.

MW53A and IW02A) but not in others (e.g., EW01A). Please replace The concentrations of chlorinated benzenes are graphed for each well
the discussion of chlorinated ethenes with adiscussion of the on Figures F32 through F36, and their molar concentrations on
chlorinated benzenes. In addition, please discuss the observed Figures F37 through F41."
increases in chlorobenzene concentrations.

Adiscussion of chlorinated benzenes degradation was presented in
Sections 7.1.2.2 and 7.2.2.1.
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9 6-11 Specific The Report concludes that changes in concentrations of analytes in Three Figures, F51 through F53, showing changes in concentrations
Comments, wells adjacent to the treatment area do not indicate that the of the major contaminants were added to Appendix F. These data
Section 6.2, contamination dispersed during the TS due to injection and extraction were also provided in tabular form in Appendix D. There is no
Results for activities in the treatment area; however, the changes in indication in these graphs that the contamination was dispersed during
Groundwater concentrations are not described. It is not clear if the concentrations the TS injection/extraction activities. We concur that it is not clear if
for the Locations in these wells increased or decreased. Furthermore, no evidence is the concentration in wells adjacent to the treatment area generally
Outside of provided to support the conclusion that changes in concentrations in increased or decreased. Only three rounds of sampling were
Treatment Area these wells were [not] related to the TS activities. It appears likely that performed and it would be impractical to evaluate injection/extraction

the injection of substrate would cause some hydraulic dispersal of activities task by task. Evaluation of analytical data from these wells
contaminants. For example, contamination had not reached well was performed carefully so that deceptive trends were not obtained.
MW904B prior to the TS, so it is possible that contaminants were

An increase in chlorinated ethenes, 1,2-DCA, and dichlorobenzenesmobilized by the injection of substrate. Please revise the Report to
describe the changes in concentrations in adjacent wells during the concentration in well MW902B after the anaerobic stage possibly

TS and provide evidence, if available, to support the conclusion that suggests that it was caused by injection of 1,700 gallons of water in

injection did not cause contamination dispersal. Alternatively, please well MW54A, which may have raised groundwater level in MW54A

revise the Report to clarify that injection and extraction activities may enough to create an artificial hydraulic gradient towards MW902B.

have contributed to the observed changes in concentrations in However the water level in the extraction well EW01A location was

adjacent wells. completely drawn down at the time of the injection, which would have
created asubstantial gradient in that direction. The fact that substrate
was encountered in the extraction well after the injection into MW54A
and the fact that the excavation in which the extraction well was
installed had acapacity for approximately 1,000 gallons suggests that
most of the injected water went to the EW01 Alocation.

Post-aerobic stage sampling at MW902B showed contaminant
concentrations in line with pre-treatment sampling (actually slightly
lower than the pre-treatment sampling). We believe that the
concentration changes observed in MW902B were due to
groundwater movement, not due to the injection and extraction
performed as part of the TS. Water movement in the direction of
MW902B may have been the result of meteoric water entering the
subsurface at the extraction well location due to the removed asphalt
cap and gravel backfill which would allow for easy percolation into the
ground.

Asteady decrease in chlorinated ethenes, 1,2-DCA, and
dichlorobenzenes in well MW900B sUQQests enhanced bioremediation
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due to the influence of substrate injection in TS area. However, well
MW902B located almost halfway between MW900B, and the TS area
does not show this trend. Also, alkalinity concentrations (provided in
the table of Appendix D) in wells adjacent to TS area remain steady,
showing no influence of substrate injection.

Additional justification for contaminant transport due to hydraulic
gradient was that there was no increase in contaminant levels (rather
adecrease) in wells MW55A and MW57A despite the fact that
MW55A is located closer to TS area than MW904B and MW57Ais
adjacent to MW904B. The Navy concludes that the contamination
appearing in well MW904B (Figure F53) is likely due to natural down
gradient movement of the contamination plume.

The TS report was amended to include areference to the three new
figures.

10 7·9 Specific Since chlorobenzene degrades to benzene, benzene concentrations Figures F54 through F56 showing comparisons between benzene and
Comments, should be shown on the figures that depict the concentrations! chlorobenzene concentrations in the TS wells have been added to the
Section 7.1.2.2, degradation of the chlorobenzenes. Please include benzene figures of Appendix F, and a reference to these figures has been
Chlorobenzenes concentrations on Figures F32 through F41. inserted in Section 7.1.2.2.
Biodegradation
(1,2,4-TCB, 1,2-
DCB, 1,4-DCB,
and CB), and
Figures F32
through F41
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does not show this trend. Also, alkalinity concentrations (provided in
the table of Appendix D) in wells adjacent to TS area remain steady,
showing no influence of substrate injection.

Additional justification for contaminant transport due to hydraulic
gradient was that there was no increase in contaminant levels (rather
adecrease) in wells MW55A and MW57A despite the fact that
MW55A is located closer to TS area than MW904B and MW57Ais
adjacent to MW904B. The Navy concludes that the contamination
appearing in well MW904B (Figure F53) is likely due to natural down
gradient movement of the contamination plume.

The TS report was amended to include areference to the three new
figures.

10 7·9 Specific Since chlorobenzene degrades to benzene, benzene concentrations Figures F54 through F56 showing comparisons between benzene and
Comments, should be shown on the figures that depict the concentrations! chlorobenzene concentrations in the TS wells have been added to the
Section 7.1.2.2, degradation of the chlorobenzenes. Please include benzene figures of Appendix F, and a reference to these figures has been
Chlorobenzenes concentrations on Figures F32 through F41. inserted in Section 7.1.2.2.
Biodegradation
(1,2,4-TCB, 1,2-
DCB, 1,4-DCB,
and CB), and
Figures F32
through F41
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due to the influence of substrate injection in TS area. However, well
MW902B located almost halfway between MW900B, and the TS area
does not show this trend. Also, alkalinity concentrations (provided in
the table of Appendix D) in wells adjacent to TS area remain steady,
showing no influence of substrate injection.

Additional justification for contaminant transport due to hydraulic
gradient was that there was no increase in contaminant levels (rather
adecrease) in wells MW55A and MW57A despite the fact that
MW55A is located closer to TS area than MW904B and MW57Ais
adjacent to MW904B. The Navy concludes that the contamination
appearing in well MW904B (Figure F53) is likely due to natural down
gradient movement of the contamination plume.

The TS report was amended to include areference to the three new
figures.

10 7·9 Specific Since chlorobenzene degrades to benzene, benzene concentrations Figures F54 through F56 showing comparisons between benzene and
Comments, should be shown on the figures that depict the concentrations! chlorobenzene concentrations in the TS wells have been added to the
Section 7.1.2.2, degradation of the chlorobenzenes. Please include benzene figures of Appendix F, and a reference to these figures has been
Chlorobenzenes concentrations on Figures F32 through F41. inserted in Section 7.1.2.2.
Biodegradation
(1,2,4-TCB, 1,2-
DCB, 1,4-DCB,
and CB), and
Figures F32
through F41
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due to the influence of substrate injection in TS area. However, well
MW902B located almost halfway between MW900B, and the TS area
does not show this trend. Also, alkalinity concentrations (provided in
the table of Appendix D) in wells adjacent to TS area remain steady,
showing no influence of substrate injection.

Additional justification for contaminant transport due to hydraulic
gradient was that there was no increase in contaminant levels (rather
adecrease) in wells MW55A and MW57A despite the fact that
MW55A is located closer to TS area than MW904B and MW57Ais
adjacent to MW904B. The Navy concludes that the contamination
appearing in well MW904B (Figure F53) is likely due to natural down
gradient movement of the contamination plume.

The TS report was amended to include areference to the three new
figures.

10 7·9 Specific Since chlorobenzene degrades to benzene, benzene concentrations Figures F54 through F56 showing comparisons between benzene and
Comments, should be shown on the figures that depict the concentrations! chlorobenzene concentrations in the TS wells have been added to the
Section 7.1.2.2, degradation of the chlorobenzenes. Please include benzene figures of Appendix F, and a reference to these figures has been
Chlorobenzenes concentrations on Figures F32 through F41. inserted in Section 7.1.2.2.
Biodegradation
(1,2,4-TCB, 1,2-
DCB, 1,4-DCB,
and CB), and
Figures F32
through F41
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11 7-9 Specific The text states, "Degradation of 1,2-DCB occurred approximately The report stated that the degradation of dichlorobenzenes was
Comments, twice as fast as that of 1A-DCB," but it appears that the half-life of measurable only in wells EW01 A, MW53A, and IW02A. It is difficult to
Section 7.1.2.2, 1,2-dichlorobenzene (1,2·DCB) is about the same as 1,4-DCB, based infer rate constants from aplot of Concentration versus time (Figures
Chlorobenzenes on Figures F32 (IR25EW01A), F33 (IR25MW54A), and F34 F32 through F34). However if the natural logarithm of concentration is
Biodegradation (IR25MW56A). Please delete the quoted statement or provide plotted versus time, the slope of the best·fit line through the data is the
(1,2A-TCB, evidence and calculations to support the statement and discuss the rate constant. First order degradation rate constants were calculated
1,2·DCB, signilicance of the statement. for 1,2-DCB and 1,4-0CB in these wells, using data from day 25
1A-DCB, and through day 173, the period during which most of the 1,2-DCB
CB) degradation occurred. The following rates were obtained:

Well 10 1,2-DCB, day-1 1,4-DCB, day-1

EW01A 0.034 0.0022

MW53A 0.039 0.019

IW02A 0.044 0.022

Based on the observed rates, it appears 1,2 DCB degraded
approximately twice as fast that of 1A-DCB. The text of Section
7.1.2.2 was modified to provide the detail on the degradation rate
comparison.

12 7·10 Specific The text states that only "minor amounts of benzene (-40 pg/L) were There was no appreciable increase in benzene concentrations in well
Comments, generated" during reductive dechlorination, but by day 40 the MW54A by day 40, since the 500 pg/L concentration of benzene on
Section 7.1.2.2, concentration of benzene in MW54A increased from 250 to day 40 and 54 as well as the 250 pgIL concentration on day 25 are
Chlorobenzenes 500 micrograms per liter (pglL). In addition, it is unclear why 40 pglL actually non-detected values shown numerically as half the reporting
Biodegradation is considered a minor amount 01 benzene, when this site is located limit. They are highlighted yellow in the table of Appendix Ctable to
(1,2,4·TCB, 1,2- beneath abuilding and the preliminary remediation goal (PRG), which note this approximation.
DCB, 1,4-0CB, takes inhalation into account, is 0.35 pglL. Please revise the quoted

The text of Section 7.1.2.2 was revised to state, "a minor increaseand CB) statement and explain Why an increase of 40 pglL benzene is
considered minor. (-40 pglL) in benzene concentrations was observed, relative to initial

concentrations which were up to 320 pgll in well MW54A."
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11 7-9 Specific The text states, "Degradation of 1,2-DCB occurred approximately The report stated that the degradation of dichlorobenzenes was
Comments, twice as fast as that of 1A-DCB," but it appears that the half-life of measurable only in wells EW01 A, MW53A, and IW02A. It is difficult to
Section 7.1.2.2, 1,2-dichlorobenzene (1,2·DCB) is about the same as 1,4-DCB, based infer rate constants from aplot of Concentration versus time (Figures
Chlorobenzenes on Figures F32 (IR25EW01A), F33 (IR25MW54A), and F34 F32 through F34). However if the natural logarithm of concentration is
Biodegradation (IR25MW56A). Please delete the quoted statement or provide plotted versus time, the slope of the best·fit line through the data is the
(1,2A-TCB, evidence and calculations to support the statement and discuss the rate constant. First order degradation rate constants were calculated
1,2·DCB, signilicance of the statement. for 1,2-DCB and 1,4-0CB in these wells, using data from day 25
1A-DCB, and through day 173, the period during which most of the 1,2-DCB
CB) degradation occurred. The following rates were obtained:

Well 10 1,2-DCB, day-1 1,4-DCB, day-1

EW01A 0.034 0.0022

MW53A 0.039 0.019

IW02A 0.044 0.022

Based on the observed rates, it appears 1,2 DCB degraded
approximately twice as fast that of 1A-DCB. The text of Section
7.1.2.2 was modified to provide the detail on the degradation rate
comparison.

12 7·10 Specific The text states that only "minor amounts of benzene (-40 pg/L) were There was no appreciable increase in benzene concentrations in well
Comments, generated" during reductive dechlorination, but by day 40 the MW54A by day 40, since the 500 pg/L concentration of benzene on
Section 7.1.2.2, concentration of benzene in MW54A increased from 250 to day 40 and 54 as well as the 250 pgIL concentration on day 25 are
Chlorobenzenes 500 micrograms per liter (pglL). In addition, it is unclear why 40 pglL actually non-detected values shown numerically as half the reporting
Biodegradation is considered a minor amount 01 benzene, when this site is located limit. They are highlighted yellow in the table of Appendix Ctable to
(1,2,4·TCB, 1,2- beneath abuilding and the preliminary remediation goal (PRG), which note this approximation.
DCB, 1,4-0CB, takes inhalation into account, is 0.35 pglL. Please revise the quoted

The text of Section 7.1.2.2 was revised to state, "a minor increaseand CB) statement and explain Why an increase of 40 pglL benzene is
considered minor. (-40 pglL) in benzene concentrations was observed, relative to initial

concentrations which were up to 320 pgll in well MW54A."
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11 7-9 Specific The text states, "Degradation of 1,2-DCB occurred approximately The report stated that the degradation of dichlorobenzenes was
Comments, twice as fast as that of 1A-DCB," but it appears that the half-life of measurable only in wells EW01 A, MW53A, and IW02A. It is difficult to
Section 7.1.2.2, 1,2-dichlorobenzene (1,2·DCB) is about the same as 1,4-DCB, based infer rate constants from aplot of Concentration versus time (Figures
Chlorobenzenes on Figures F32 (IR25EW01A), F33 (IR25MW54A), and F34 F32 through F34). However if the natural logarithm of concentration is
Biodegradation (IR25MW56A). Please delete the quoted statement or provide plotted versus time, the slope of the best·fit line through the data is the
(1,2A-TCB, evidence and calculations to support the statement and discuss the rate constant. First order degradation rate constants were calculated
1,2·DCB, signilicance of the statement. for 1,2-DCB and 1,4-0CB in these wells, using data from day 25
1A-DCB, and through day 173, the period during which most of the 1,2-DCB
CB) degradation occurred. The following rates were obtained:

Well 10 1,2-DCB, day-1 1,4-DCB, day-1

EW01A 0.034 0.0022

MW53A 0.039 0.019

IW02A 0.044 0.022

Based on the observed rates, it appears 1,2 DCB degraded
approximately twice as fast that of 1A-DCB. The text of Section
7.1.2.2 was modified to provide the detail on the degradation rate
comparison.

12 7·10 Specific The text states that only "minor amounts of benzene (-40 pg/L) were There was no appreciable increase in benzene concentrations in well
Comments, generated" during reductive dechlorination, but by day 40 the MW54A by day 40, since the 500 pg/L concentration of benzene on
Section 7.1.2.2, concentration of benzene in MW54A increased from 250 to day 40 and 54 as well as the 250 pgIL concentration on day 25 are
Chlorobenzenes 500 micrograms per liter (pglL). In addition, it is unclear why 40 pglL actually non-detected values shown numerically as half the reporting
Biodegradation is considered a minor amount 01 benzene, when this site is located limit. They are highlighted yellow in the table of Appendix Ctable to
(1,2,4·TCB, 1,2- beneath abuilding and the preliminary remediation goal (PRG), which note this approximation.
DCB, 1,4-0CB, takes inhalation into account, is 0.35 pglL. Please revise the quoted

The text of Section 7.1.2.2 was revised to state, "a minor increaseand CB) statement and explain Why an increase of 40 pglL benzene is
considered minor. (-40 pglL) in benzene concentrations was observed, relative to initial

concentrations which were up to 320 pgll in well MW54A."
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11 7-9 Specific The text states, "Degradation of 1,2-DCB occurred approximately The report stated that the degradation of dichlorobenzenes was
Comments, twice as fast as that of 1A-DCB," but it appears that the half-life of measurable only in wells EW01 A, MW53A, and IW02A. It is difficult to
Section 7.1.2.2, 1,2-dichlorobenzene (1,2·DCB) is about the same as 1,4-DCB, based infer rate constants from aplot of Concentration versus time (Figures
Chlorobenzenes on Figures F32 (IR25EW01A), F33 (IR25MW54A), and F34 F32 through F34). However if the natural logarithm of concentration is
Biodegradation (IR25MW56A). Please delete the quoted statement or provide plotted versus time, the slope of the best·fit line through the data is the
(1,2A-TCB, evidence and calculations to support the statement and discuss the rate constant. First order degradation rate constants were calculated
1,2·DCB, signilicance of the statement. for 1,2-DCB and 1,4-0CB in these wells, using data from day 25
1A-DCB, and through day 173, the period during which most of the 1,2-DCB
CB) degradation occurred. The following rates were obtained:

Well 10 1,2-DCB, day-1 1,4-DCB, day-1

EW01A 0.034 0.0022

MW53A 0.039 0.019

IW02A 0.044 0.022

Based on the observed rates, it appears 1,2 DCB degraded
approximately twice as fast that of 1A-DCB. The text of Section
7.1.2.2 was modified to provide the detail on the degradation rate
comparison.

12 7·10 Specific The text states that only "minor amounts of benzene (-40 pg/L) were There was no appreciable increase in benzene concentrations in well
Comments, generated" during reductive dechlorination, but by day 40 the MW54A by day 40, since the 500 pg/L concentration of benzene on
Section 7.1.2.2, concentration of benzene in MW54A increased from 250 to day 40 and 54 as well as the 250 pgIL concentration on day 25 are
Chlorobenzenes 500 micrograms per liter (pglL). In addition, it is unclear why 40 pglL actually non-detected values shown numerically as half the reporting
Biodegradation is considered a minor amount 01 benzene, when this site is located limit. They are highlighted yellow in the table of Appendix Ctable to
(1,2,4·TCB, 1,2- beneath abuilding and the preliminary remediation goal (PRG), which note this approximation.
DCB, 1,4-0CB, takes inhalation into account, is 0.35 pglL. Please revise the quoted

The text of Section 7.1.2.2 was revised to state, "a minor increaseand CB) statement and explain Why an increase of 40 pglL benzene is
considered minor. (-40 pglL) in benzene concentrations was observed, relative to initial

concentrations which were up to 320 pgll in well MW54A."
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11 7-9 Specific The text states, "Degradation of 1,2-DCB occurred approximately The report stated that the degradation of dichlorobenzenes was
Comments, twice as fast as that of 1A-DCB," but it appears that the half-life of measurable only in wells EW01 A, MW53A, and IW02A. It is difficult to
Section 7.1.2.2, 1,2-dichlorobenzene (1,2·DCB) is about the same as 1,4-DCB, based infer rate constants from aplot of Concentration versus time (Figures
Chlorobenzenes on Figures F32 (IR25EW01A), F33 (IR25MW54A), and F34 F32 through F34). However if the natural logarithm of concentration is
Biodegradation (IR25MW56A). Please delete the quoted statement or provide plotted versus time, the slope of the best·fit line through the data is the
(1,2A-TCB, evidence and calculations to support the statement and discuss the rate constant. First order degradation rate constants were calculated
1,2·DCB, signilicance of the statement. for 1,2-DCB and 1,4-0CB in these wells, using data from day 25
1A-DCB, and through day 173, the period during which most of the 1,2-DCB
CB) degradation occurred. The following rates were obtained:

Well 10 1,2-DCB, day-1 1,4-DCB, day-1

EW01A 0.034 0.0022

MW53A 0.039 0.019

IW02A 0.044 0.022

Based on the observed rates, it appears 1,2 DCB degraded
approximately twice as fast that of 1A-DCB. The text of Section
7.1.2.2 was modified to provide the detail on the degradation rate
comparison.

12 7·10 Specific The text states that only "minor amounts of benzene (-40 pg/L) were There was no appreciable increase in benzene concentrations in well
Comments, generated" during reductive dechlorination, but by day 40 the MW54A by day 40, since the 500 pg/L concentration of benzene on
Section 7.1.2.2, concentration of benzene in MW54A increased from 250 to day 40 and 54 as well as the 250 pgIL concentration on day 25 are
Chlorobenzenes 500 micrograms per liter (pglL). In addition, it is unclear why 40 pglL actually non-detected values shown numerically as half the reporting
Biodegradation is considered a minor amount 01 benzene, when this site is located limit. They are highlighted yellow in the table of Appendix Ctable to
(1,2,4·TCB, 1,2- beneath abuilding and the preliminary remediation goal (PRG), which note this approximation.
DCB, 1,4-0CB, takes inhalation into account, is 0.35 pglL. Please revise the quoted

The text of Section 7.1.2.2 was revised to state, "a minor increaseand CB) statement and explain Why an increase of 40 pglL benzene is
considered minor. (-40 pglL) in benzene concentrations was observed, relative to initial

concentrations which were up to 320 pgll in well MW54A."
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13 7-11 Specific Monitoring well MW52F is referred to in this section, but MW52F is not The reference to monitoring well MW52F was erroneous. The correct
Comments, shown in the figures or data tables. Please revise this section to well is MW15F, and the text of Section 7.1.4 was modified
Section 7.1.4, clarify which wells were used to monitor vertical migration. Also, the accordingly.
Vertical Migration Report concludes that data from this well indicates that contaminants

The bromide tracer test was not agood indicator for vertical transportwere not transported vertically from the treatment lone; however, it is
not clear what data is referred to. According to the data in Appendix C during the TS. Bromide was detected in wells MW56A and MW15F

and D, bromide tracer was detected in MW56A and MW15F and after injection of the bromide tracer. However bromide was also

reductive dechlorination was observed in MW56A. Please revise the detected in these wells prior to the injection of bromide tracer and at

Report to describe the data used to evaluate vertical migration from even higher concentrations than during the TS. Bromide

the treatment lone. In addition, please provide tables with water level concentrations remained steady in well MW56A during the injection·

elevations and vertical hydraulic gradient calculations to support this extraction activities at the TS area.

discussion. Reductive dechlorination was observed in well MW56A. However it
was proceeding before the start of the TS. Significant concentrations
of ethene and vinyl chloride were detected in this well during pre·
treatment sampling. So the change in concentration does not appear
to be an indicator of vertical groundwater transport either. However
the alkalinity concentrations in wells MW56A and MW15F did not rise
after the substrate injections, which suggests that substrate transport
to these wells was not occurring.

Atable of the water elevations was included in the text, referred to as
Table 3and referenced in the text of Section 2.1.4. Vertical hydraulic
gradients were not calculated based upon the water level elevations
due to the extended sampling periods over which they were collected.
The vertical hydraulic gradients referenced in the text were derived
from the Groundwater Summary Report (TtEMI, 2004).

14 7-15 Specific The text states, "During Stage 1chlorinated organics including The last paragraph in Section 7.2.2.1 was revised to state, "Because a
Comments, chlorinated ethenes and 1,2-DCA were degraded to ethene and DNAPL is believed to be present near MW54A, l,2-DCB, 1,4-DCB,
Section 7.2.2.1, ethane and therefore did not require additional treatment," but this is and the other chlorinated organics were not completely degraded in
Chlorinated not true for MW54A. Please revise the text to state that complete this well during Stage 1."
Organics degradation did not occur in MW54A.
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13 7-11 Specific Monitoring well MW52F is referred to in this section, but MW52F is not The reference to monitoring well MW52F was erroneous. The correct
Comments, shown in the figures or data tables. Please revise this section to well is MW15F, and the text of Section 7.1.4 was modified
Section 7.1.4, clarify which wells were used to monitor vertical migration. Also, the accordingly.
Vertical Migration Report concludes that data from this well indicates that contaminants

The bromide tracer test was not agood indicator for vertical transportwere not transported vertically from the treatment lone; however, it is
not clear what data is referred to. According to the data in Appendix C during the TS. Bromide was detected in wells MW56A and MW15F

and D, bromide tracer was detected in MW56A and MW15F and after injection of the bromide tracer. However bromide was also

reductive dechlorination was observed in MW56A. Please revise the detected in these wells prior to the injection of bromide tracer and at

Report to describe the data used to evaluate vertical migration from even higher concentrations than during the TS. Bromide

the treatment lone. In addition, please provide tables with water level concentrations remained steady in well MW56A during the injection·

elevations and vertical hydraulic gradient calculations to support this extraction activities at the TS area.

discussion. Reductive dechlorination was observed in well MW56A. However it
was proceeding before the start of the TS. Significant concentrations
of ethene and vinyl chloride were detected in this well during pre·
treatment sampling. So the change in concentration does not appear
to be an indicator of vertical groundwater transport either. However
the alkalinity concentrations in wells MW56A and MW15F did not rise
after the substrate injections, which suggests that substrate transport
to these wells was not occurring.

Atable of the water elevations was included in the text, referred to as
Table 3and referenced in the text of Section 2.1.4. Vertical hydraulic
gradients were not calculated based upon the water level elevations
due to the extended sampling periods over which they were collected.
The vertical hydraulic gradients referenced in the text were derived
from the Groundwater Summary Report (TtEMI, 2004).

14 7-15 Specific The text states, "During Stage 1chlorinated organics including The last paragraph in Section 7.2.2.1 was revised to state, "Because a
Comments, chlorinated ethenes and 1,2-DCA were degraded to ethene and DNAPL is believed to be present near MW54A, l,2-DCB, 1,4-DCB,
Section 7.2.2.1, ethane and therefore did not require additional treatment," but this is and the other chlorinated organics were not completely degraded in
Chlorinated not true for MW54A. Please revise the text to state that complete this well during Stage 1."
Organics degradation did not occur in MW54A.
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13 7-11 Specific Monitoring well MW52F is referred to in this section, but MW52F is not The reference to monitoring well MW52F was erroneous. The correct
Comments, shown in the figures or data tables. Please revise this section to well is MW15F, and the text of Section 7.1.4 was modified
Section 7.1.4, clarify which wells were used to monitor vertical migration. Also, the accordingly.
Vertical Migration Report concludes that data from this well indicates that contaminants

The bromide tracer test was not agood indicator for vertical transportwere not transported vertically from the treatment lone; however, it is
not clear what data is referred to. According to the data in Appendix C during the TS. Bromide was detected in wells MW56A and MW15F

and D, bromide tracer was detected in MW56A and MW15F and after injection of the bromide tracer. However bromide was also

reductive dechlorination was observed in MW56A. Please revise the detected in these wells prior to the injection of bromide tracer and at

Report to describe the data used to evaluate vertical migration from even higher concentrations than during the TS. Bromide

the treatment lone. In addition, please provide tables with water level concentrations remained steady in well MW56A during the injection·

elevations and vertical hydraulic gradient calculations to support this extraction activities at the TS area.

discussion. Reductive dechlorination was observed in well MW56A. However it
was proceeding before the start of the TS. Significant concentrations
of ethene and vinyl chloride were detected in this well during pre·
treatment sampling. So the change in concentration does not appear
to be an indicator of vertical groundwater transport either. However
the alkalinity concentrations in wells MW56A and MW15F did not rise
after the substrate injections, which suggests that substrate transport
to these wells was not occurring.

Atable of the water elevations was included in the text, referred to as
Table 3and referenced in the text of Section 2.1.4. Vertical hydraulic
gradients were not calculated based upon the water level elevations
due to the extended sampling periods over which they were collected.
The vertical hydraulic gradients referenced in the text were derived
from the Groundwater Summary Report (TtEMI, 2004).

14 7-15 Specific The text states, "During Stage 1chlorinated organics including The last paragraph in Section 7.2.2.1 was revised to state, "Because a
Comments, chlorinated ethenes and 1,2-DCA were degraded to ethene and DNAPL is believed to be present near MW54A, l,2-DCB, 1,4-DCB,
Section 7.2.2.1, ethane and therefore did not require additional treatment," but this is and the other chlorinated organics were not completely degraded in
Chlorinated not true for MW54A. Please revise the text to state that complete this well during Stage 1."
Organics degradation did not occur in MW54A.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-B-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

13 7-11 Specific Monitoring well MW52F is referred to in this section, but MW52F is not The reference to monitoring well MW52F was erroneous. The correct
Comments, shown in the figures or data tables. Please revise this section to well is MW15F, and the text of Section 7.1.4 was modified
Section 7.1.4, clarify which wells were used to monitor vertical migration. Also, the accordingly.
Vertical Migration Report concludes that data from this well indicates that contaminants

The bromide tracer test was not agood indicator for vertical transportwere not transported vertically from the treatment lone; however, it is
not clear what data is referred to. According to the data in Appendix C during the TS. Bromide was detected in wells MW56A and MW15F

and D, bromide tracer was detected in MW56A and MW15F and after injection of the bromide tracer. However bromide was also

reductive dechlorination was observed in MW56A. Please revise the detected in these wells prior to the injection of bromide tracer and at

Report to describe the data used to evaluate vertical migration from even higher concentrations than during the TS. Bromide

the treatment lone. In addition, please provide tables with water level concentrations remained steady in well MW56A during the injection·

elevations and vertical hydraulic gradient calculations to support this extraction activities at the TS area.

discussion. Reductive dechlorination was observed in well MW56A. However it
was proceeding before the start of the TS. Significant concentrations
of ethene and vinyl chloride were detected in this well during pre·
treatment sampling. So the change in concentration does not appear
to be an indicator of vertical groundwater transport either. However
the alkalinity concentrations in wells MW56A and MW15F did not rise
after the substrate injections, which suggests that substrate transport
to these wells was not occurring.

Atable of the water elevations was included in the text, referred to as
Table 3and referenced in the text of Section 2.1.4. Vertical hydraulic
gradients were not calculated based upon the water level elevations
due to the extended sampling periods over which they were collected.
The vertical hydraulic gradients referenced in the text were derived
from the Groundwater Summary Report (TtEMI, 2004).

14 7-15 Specific The text states, "During Stage 1chlorinated organics including The last paragraph in Section 7.2.2.1 was revised to state, "Because a
Comments, chlorinated ethenes and 1,2-DCA were degraded to ethene and DNAPL is believed to be present near MW54A, l,2-DCB, 1,4-DCB,
Section 7.2.2.1, ethane and therefore did not require additional treatment," but this is and the other chlorinated organics were not completely degraded in
Chlorinated not true for MW54A. Please revise the text to state that complete this well during Stage 1."
Organics degradation did not occur in MW54A.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-B-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

13 7-11 Specific Monitoring well MW52F is referred to in this section, but MW52F is not The reference to monitoring well MW52F was erroneous. The correct
Comments, shown in the figures or data tables. Please revise this section to well is MW15F, and the text of Section 7.1.4 was modified
Section 7.1.4, clarify which wells were used to monitor vertical migration. Also, the accordingly.
Vertical Migration Report concludes that data from this well indicates that contaminants

The bromide tracer test was not agood indicator for vertical transportwere not transported vertically from the treatment lone; however, it is
not clear what data is referred to. According to the data in Appendix C during the TS. Bromide was detected in wells MW56A and MW15F

and D, bromide tracer was detected in MW56A and MW15F and after injection of the bromide tracer. However bromide was also

reductive dechlorination was observed in MW56A. Please revise the detected in these wells prior to the injection of bromide tracer and at

Report to describe the data used to evaluate vertical migration from even higher concentrations than during the TS. Bromide

the treatment lone. In addition, please provide tables with water level concentrations remained steady in well MW56A during the injection·

elevations and vertical hydraulic gradient calculations to support this extraction activities at the TS area.

discussion. Reductive dechlorination was observed in well MW56A. However it
was proceeding before the start of the TS. Significant concentrations
of ethene and vinyl chloride were detected in this well during pre·
treatment sampling. So the change in concentration does not appear
to be an indicator of vertical groundwater transport either. However
the alkalinity concentrations in wells MW56A and MW15F did not rise
after the substrate injections, which suggests that substrate transport
to these wells was not occurring.

Atable of the water elevations was included in the text, referred to as
Table 3and referenced in the text of Section 2.1.4. Vertical hydraulic
gradients were not calculated based upon the water level elevations
due to the extended sampling periods over which they were collected.
The vertical hydraulic gradients referenced in the text were derived
from the Groundwater Summary Report (TtEMI, 2004).

14 7-15 Specific The text states, "During Stage 1chlorinated organics including The last paragraph in Section 7.2.2.1 was revised to state, "Because a
Comments, chlorinated ethenes and 1,2-DCA were degraded to ethene and DNAPL is believed to be present near MW54A, l,2-DCB, 1,4-DCB,
Section 7.2.2.1, ethane and therefore did not require additional treatment," but this is and the other chlorinated organics were not completely degraded in
Chlorinated not true for MW54A. Please revise the text to state that complete this well during Stage 1."
Organics degradation did not occur in MW54A.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

15 7 -17 Specific The Report concludes that "large diameter wells are considered The evaluation only pertains to the investigation at RU-C5 and was
and 8-1 Comments, ineflective for enhancement of groundwater extraction for recirculation not intended to indicate the effectiveness of the large diameter well at

Section 7.3, and substrate distribution," but this statement is only applicable to other locations. The text was revised to indicate that the evaluation
Evaluation of hydrogeologic conditions like those at IR25, where fill is extremely only applies to Site RU-C5.
Large Diameter heterogeneous and there are significant percentages of silt and clay in
Well for most of the fill material. In other geologic environments that are
Enhancement of dominated by sand and gravel, large diameter extraction wells may be
Groundwater effective. Please revise the quoted statement to clarify that this
Extraction and conclusion is applicable for IR25 or for geologic environments with
Section 8.1, significant percentages of silt and clay.
Design
Information

16 7·19 Specific There are several inconsistencies between the description of After Stage 1, DHC was detected in groundwater samples collected
Comments, Dehalococcoides sp (DHC) and the numbers presented in this section. from IW02A and MW54A at concentrations of t ,020 cellsfmL and
Section 7.5, The Report states that only the DHC concentrations in samples from 1,200 cellsfmL, respectively. The concentrations listed, IW02A
Evaluation of MW02A and MW54A matched the anticipated increase during the (200 cells/mL) and MW54A (42 cells/mL), were erroneous. The text
Dehalococcoides anaerobic stage and decrease during the aerobic stage; however, on was corrected to reflect this.
sp Population page 7·18 the Report states that DHC was not analyzed in the

The statement that, "Only the DHC concentrations in groundwaterbaseline sample for MW54A. The Report states that DHC
concentrations decreased one order of magnitude in welllW02A and samples from MW02A and MW54A matched the anticipated change in

MW54A, but the Report lists the concentration of DHC in these wells DHC concentrations," requires correction and qualification. The

in Stage 1and Stage 2as identical. It does not appear from the reference to "MW02A" is erroneous, and should be IW02A. Because

information provided, that any of the wells exhibited the anticipated baseline DHC measurements were not available for MW54A, abefore

changes in DHC concentrations. Please revise the Report to correct and after comparison for this well requires an assumption for the

these discrepancies. baseline concentrations. The text was revised as follows:

"Only the DHC concentrations in groundwater samples from IW02A
and MW54A matched the anticipated change in DHC concentrations,
assuming baseline DHC concentrations in MW54A to be at or near
that of IW02A (120 cells/mL) or MW53A (450 cells/mL). During
Stage 1 DHC concentrations in groundwater did increase
apprOXimately one order of magnitude in we1l1W02A, and between 2-
fold and an order of magnitude in MW54A."
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Comment Page Section, Comments Response
No. No. Figure, Table

15 7 -17 Specific The Report concludes that "large diameter wells are considered The evaluation only pertains to the investigation at RU-C5 and was
and 8-1 Comments, ineflective for enhancement of groundwater extraction for recirculation not intended to indicate the effectiveness of the large diameter well at

Section 7.3, and substrate distribution," but this statement is only applicable to other locations. The text was revised to indicate that the evaluation
Evaluation of hydrogeologic conditions like those at IR25, where fill is extremely only applies to Site RU-C5.
Large Diameter heterogeneous and there are significant percentages of silt and clay in
Well for most of the fill material. In other geologic environments that are
Enhancement of dominated by sand and gravel, large diameter extraction wells may be
Groundwater effective. Please revise the quoted statement to clarify that this
Extraction and conclusion is applicable for IR25 or for geologic environments with
Section 8.1, significant percentages of silt and clay.
Design
Information

16 7·19 Specific There are several inconsistencies between the description of After Stage 1, DHC was detected in groundwater samples collected
Comments, Dehalococcoides sp (DHC) and the numbers presented in this section. from IW02A and MW54A at concentrations of t ,020 cellsfmL and
Section 7.5, The Report states that only the DHC concentrations in samples from 1,200 cellsfmL, respectively. The concentrations listed, IW02A
Evaluation of MW02A and MW54A matched the anticipated increase during the (200 cells/mL) and MW54A (42 cells/mL), were erroneous. The text
Dehalococcoides anaerobic stage and decrease during the aerobic stage; however, on was corrected to reflect this.
sp Population page 7·18 the Report states that DHC was not analyzed in the

The statement that, "Only the DHC concentrations in groundwaterbaseline sample for MW54A. The Report states that DHC
concentrations decreased one order of magnitude in welllW02A and samples from MW02A and MW54A matched the anticipated change in

MW54A, but the Report lists the concentration of DHC in these wells DHC concentrations," requires correction and qualification. The

in Stage 1and Stage 2as identical. It does not appear from the reference to "MW02A" is erroneous, and should be IW02A. Because

information provided, that any of the wells exhibited the anticipated baseline DHC measurements were not available for MW54A, abefore

changes in DHC concentrations. Please revise the Report to correct and after comparison for this well requires an assumption for the

these discrepancies. baseline concentrations. The text was revised as follows:

"Only the DHC concentrations in groundwater samples from IW02A
and MW54A matched the anticipated change in DHC concentrations,
assuming baseline DHC concentrations in MW54A to be at or near
that of IW02A (120 cells/mL) or MW53A (450 cells/mL). During
Stage 1 DHC concentrations in groundwater did increase
apprOXimately one order of magnitude in we1l1W02A, and between 2-
fold and an order of magnitude in MW54A."
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

15 7 -17 Specific The Report concludes that "large diameter wells are considered The evaluation only pertains to the investigation at RU-C5 and was
and 8-1 Comments, ineflective for enhancement of groundwater extraction for recirculation not intended to indicate the effectiveness of the large diameter well at

Section 7.3, and substrate distribution," but this statement is only applicable to other locations. The text was revised to indicate that the evaluation
Evaluation of hydrogeologic conditions like those at IR25, where fill is extremely only applies to Site RU-C5.
Large Diameter heterogeneous and there are significant percentages of silt and clay in
Well for most of the fill material. In other geologic environments that are
Enhancement of dominated by sand and gravel, large diameter extraction wells may be
Groundwater effective. Please revise the quoted statement to clarify that this
Extraction and conclusion is applicable for IR25 or for geologic environments with
Section 8.1, significant percentages of silt and clay.
Design
Information

16 7·19 Specific There are several inconsistencies between the description of After Stage 1, DHC was detected in groundwater samples collected
Comments, Dehalococcoides sp (DHC) and the numbers presented in this section. from IW02A and MW54A at concentrations of t ,020 cellsfmL and
Section 7.5, The Report states that only the DHC concentrations in samples from 1,200 cellsfmL, respectively. The concentrations listed, IW02A
Evaluation of MW02A and MW54A matched the anticipated increase during the (200 cells/mL) and MW54A (42 cells/mL), were erroneous. The text
Dehalococcoides anaerobic stage and decrease during the aerobic stage; however, on was corrected to reflect this.
sp Population page 7·18 the Report states that DHC was not analyzed in the

The statement that, "Only the DHC concentrations in groundwaterbaseline sample for MW54A. The Report states that DHC
concentrations decreased one order of magnitude in welllW02A and samples from MW02A and MW54A matched the anticipated change in

MW54A, but the Report lists the concentration of DHC in these wells DHC concentrations," requires correction and qualification. The

in Stage 1and Stage 2as identical. It does not appear from the reference to "MW02A" is erroneous, and should be IW02A. Because

information provided, that any of the wells exhibited the anticipated baseline DHC measurements were not available for MW54A, abefore

changes in DHC concentrations. Please revise the Report to correct and after comparison for this well requires an assumption for the

these discrepancies. baseline concentrations. The text was revised as follows:

"Only the DHC concentrations in groundwater samples from IW02A
and MW54A matched the anticipated change in DHC concentrations,
assuming baseline DHC concentrations in MW54A to be at or near
that of IW02A (120 cells/mL) or MW53A (450 cells/mL). During
Stage 1 DHC concentrations in groundwater did increase
apprOXimately one order of magnitude in we1l1W02A, and between 2-
fold and an order of magnitude in MW54A."
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

15 7 -17 Specific The Report concludes that "large diameter wells are considered The evaluation only pertains to the investigation at RU-C5 and was
and 8-1 Comments, ineflective for enhancement of groundwater extraction for recirculation not intended to indicate the effectiveness of the large diameter well at

Section 7.3, and substrate distribution," but this statement is only applicable to other locations. The text was revised to indicate that the evaluation
Evaluation of hydrogeologic conditions like those at IR25, where fill is extremely only applies to Site RU-C5.
Large Diameter heterogeneous and there are significant percentages of silt and clay in
Well for most of the fill material. In other geologic environments that are
Enhancement of dominated by sand and gravel, large diameter extraction wells may be
Groundwater effective. Please revise the quoted statement to clarify that this
Extraction and conclusion is applicable for IR25 or for geologic environments with
Section 8.1, significant percentages of silt and clay.
Design
Information

16 7·19 Specific There are several inconsistencies between the description of After Stage 1, DHC was detected in groundwater samples collected
Comments, Dehalococcoides sp (DHC) and the numbers presented in this section. from IW02A and MW54A at concentrations of t ,020 cellsfmL and
Section 7.5, The Report states that only the DHC concentrations in samples from 1,200 cellsfmL, respectively. The concentrations listed, IW02A
Evaluation of MW02A and MW54A matched the anticipated increase during the (200 cells/mL) and MW54A (42 cells/mL), were erroneous. The text
Dehalococcoides anaerobic stage and decrease during the aerobic stage; however, on was corrected to reflect this.
sp Population page 7·18 the Report states that DHC was not analyzed in the

The statement that, "Only the DHC concentrations in groundwaterbaseline sample for MW54A. The Report states that DHC
concentrations decreased one order of magnitude in welllW02A and samples from MW02A and MW54A matched the anticipated change in

MW54A, but the Report lists the concentration of DHC in these wells DHC concentrations," requires correction and qualification. The

in Stage 1and Stage 2as identical. It does not appear from the reference to "MW02A" is erroneous, and should be IW02A. Because

information provided, that any of the wells exhibited the anticipated baseline DHC measurements were not available for MW54A, abefore

changes in DHC concentrations. Please revise the Report to correct and after comparison for this well requires an assumption for the

these discrepancies. baseline concentrations. The text was revised as follows:

"Only the DHC concentrations in groundwater samples from IW02A
and MW54A matched the anticipated change in DHC concentrations,
assuming baseline DHC concentrations in MW54A to be at or near
that of IW02A (120 cells/mL) or MW53A (450 cells/mL). During
Stage 1 DHC concentrations in groundwater did increase
apprOXimately one order of magnitude in we1l1W02A, and between 2-
fold and an order of magnitude in MW54A."
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

15 7 -17 Specific The Report concludes that "large diameter wells are considered The evaluation only pertains to the investigation at RU-C5 and was
and 8-1 Comments, ineflective for enhancement of groundwater extraction for recirculation not intended to indicate the effectiveness of the large diameter well at

Section 7.3, and substrate distribution," but this statement is only applicable to other locations. The text was revised to indicate that the evaluation
Evaluation of hydrogeologic conditions like those at IR25, where fill is extremely only applies to Site RU-C5.
Large Diameter heterogeneous and there are significant percentages of silt and clay in
Well for most of the fill material. In other geologic environments that are
Enhancement of dominated by sand and gravel, large diameter extraction wells may be
Groundwater effective. Please revise the quoted statement to clarify that this
Extraction and conclusion is applicable for IR25 or for geologic environments with
Section 8.1, significant percentages of silt and clay.
Design
Information

16 7·19 Specific There are several inconsistencies between the description of After Stage 1, DHC was detected in groundwater samples collected
Comments, Dehalococcoides sp (DHC) and the numbers presented in this section. from IW02A and MW54A at concentrations of t ,020 cellsfmL and
Section 7.5, The Report states that only the DHC concentrations in samples from 1,200 cellsfmL, respectively. The concentrations listed, IW02A
Evaluation of MW02A and MW54A matched the anticipated increase during the (200 cells/mL) and MW54A (42 cells/mL), were erroneous. The text
Dehalococcoides anaerobic stage and decrease during the aerobic stage; however, on was corrected to reflect this.
sp Population page 7·18 the Report states that DHC was not analyzed in the

The statement that, "Only the DHC concentrations in groundwaterbaseline sample for MW54A. The Report states that DHC
concentrations decreased one order of magnitude in welllW02A and samples from MW02A and MW54A matched the anticipated change in

MW54A, but the Report lists the concentration of DHC in these wells DHC concentrations," requires correction and qualification. The

in Stage 1and Stage 2as identical. It does not appear from the reference to "MW02A" is erroneous, and should be IW02A. Because

information provided, that any of the wells exhibited the anticipated baseline DHC measurements were not available for MW54A, abefore

changes in DHC concentrations. Please revise the Report to correct and after comparison for this well requires an assumption for the

these discrepancies. baseline concentrations. The text was revised as follows:

"Only the DHC concentrations in groundwater samples from IW02A
and MW54A matched the anticipated change in DHC concentrations,
assuming baseline DHC concentrations in MW54A to be at or near
that of IW02A (120 cells/mL) or MW53A (450 cells/mL). During
Stage 1 DHC concentrations in groundwater did increase
apprOXimately one order of magnitude in we1l1W02A, and between 2-
fold and an order of magnitude in MW54A."
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

17 8-1 Specific The Report concludes that adequate substrate distribution was Distribution was considered adequate if substrate (sodium lactate)
Comments, accomplished by injecting amended groundwater into both the was observed in each of the TS performance monitoring points (Le.,
Section 8.1 , injection well and monitor well; however, it is not clear what was IW2, MW53, MW54 and EW01). Since sodium lactate was observed
Design considered adequate distribution (e.g., based on distance, in these wells and subsequent biological degradation occurred,
Information concentration of substrate, decrease in contaminants achieved, etc.). substrate distribution was considered effective.

It does not appear that substrate was distributed much beyond the
Although it appears that oxygen delivery was limited to the areaimmediate vicinity of the injection points. Please revise the Report to

specify the basis for aconclusion that adequate distribution was immediately adjacent to the wells, the presence of sodium lactate in

achieved. well MW53 and EW01 after injection into IW02 and MW54 respectively
indicates that the substrate was distributed through the aquifer matrix,
at least that distance.

The text of Section 8.1 was revised to specify the basis for adequate
substrate distribution.

18 8-4 Specific The recommendations suggest that dense nonaqueous phase liquid It is recognized that DNAPL mobilization could potentially be
Comments, (DNAPL) recovery and substrate distribution may be enhanced by enhanced by fracturing the aquifer. However, fracturing appears to be
Section 8.4, Re- fracturing the aquifer matrix, but it is likely that fracturing will spread limited to about 15 feet radially based on previous treatability studies.
commendations DNAPL and make treatment or recovery more difficult. Further, if ZVI injection that begins below the contaminated portion of the aquifer

substrate is injected under higher pressures. it is possible that DNAPL and proceeds upward minimizes the potential to mobilize DNAPL.
could be mobilized. Since DNAPL mobilization may cause isolated Excavation is an effective method to remove DNAPL from aquifer
globules of DNAPL to merge, which in turn could allow the DNAPL to material for shallow to moderate depths. The text was revised to
move deeper into the aquifer or inlo bedrock, technologies that could reflect this.
mobilize DNAPL are undesirable. Alternatives like excavation or zero·
valent iron, which can be injected below the zone of interest to
minimize vertical migration of DNAPL and which can be injected
beginning in outlying areas to minimize potential horizontal migration,
should be considered before fracturing is considered or attempted.
Please revise the text to state that DNAPL recovery or destruction
could be made more difficult by fracturing of the aquifer matrix or by
injecting substrate under pressure.

19 Specific Figure 9, Upper A-Aquifer Groundwater Elevation Map, May 11-18, Figure 9, formerly entitled, "Upper AAqUifer, Groundwater Elevation
Comments, 2005: The 3.0 foot contour is missing in the area north of the Map, May 11·18, 2005," has been excluded from the final report.
Figure 9 degreaser. Please revise this figure to include the missing contour. Please refer to the response to General Comment No.3.
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Comment Page Section, Comments Response
No. No. Figure, Table

17 8-1 Specific The Report concludes that adequate substrate distribution was Distribution was considered adequate if substrate (sodium lactate)
Comments, accomplished by injecting amended groundwater into both the was observed in each of the TS performance monitoring points (Le.,
Section 8.1 , injection well and monitor well; however, it is not clear what was IW2, MW53, MW54 and EW01). Since sodium lactate was observed
Design considered adequate distribution (e.g., based on distance, in these wells and subsequent biological degradation occurred,
Information concentration of substrate, decrease in contaminants achieved, etc.). substrate distribution was considered effective.

It does not appear that substrate was distributed much beyond the
Although it appears that oxygen delivery was limited to the areaimmediate vicinity of the injection points. Please revise the Report to

specify the basis for aconclusion that adequate distribution was immediately adjacent to the wells, the presence of sodium lactate in

achieved. well MW53 and EW01 after injection into IW02 and MW54 respectively
indicates that the substrate was distributed through the aquifer matrix,
at least that distance.

The text of Section 8.1 was revised to specify the basis for adequate
substrate distribution.

18 8-4 Specific The recommendations suggest that dense nonaqueous phase liquid It is recognized that DNAPL mobilization could potentially be
Comments, (DNAPL) recovery and substrate distribution may be enhanced by enhanced by fracturing the aquifer. However, fracturing appears to be
Section 8.4, Re- fracturing the aquifer matrix, but it is likely that fracturing will spread limited to about 15 feet radially based on previous treatability studies.
commendations DNAPL and make treatment or recovery more difficult. Further, if ZVI injection that begins below the contaminated portion of the aquifer

substrate is injected under higher pressures. it is possible that DNAPL and proceeds upward minimizes the potential to mobilize DNAPL.
could be mobilized. Since DNAPL mobilization may cause isolated Excavation is an effective method to remove DNAPL from aquifer
globules of DNAPL to merge, which in turn could allow the DNAPL to material for shallow to moderate depths. The text was revised to
move deeper into the aquifer or inlo bedrock, technologies that could reflect this.
mobilize DNAPL are undesirable. Alternatives like excavation or zero·
valent iron, which can be injected below the zone of interest to
minimize vertical migration of DNAPL and which can be injected
beginning in outlying areas to minimize potential horizontal migration,
should be considered before fracturing is considered or attempted.
Please revise the text to state that DNAPL recovery or destruction
could be made more difficult by fracturing of the aquifer matrix or by
injecting substrate under pressure.

19 Specific Figure 9, Upper A-Aquifer Groundwater Elevation Map, May 11-18, Figure 9, formerly entitled, "Upper AAqUifer, Groundwater Elevation
Comments, 2005: The 3.0 foot contour is missing in the area north of the Map, May 11·18, 2005," has been excluded from the final report.
Figure 9 degreaser. Please revise this figure to include the missing contour. Please refer to the response to General Comment No.3.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

17 8-1 Specific The Report concludes that adequate substrate distribution was Distribution was considered adequate if substrate (sodium lactate)
Comments, accomplished by injecting amended groundwater into both the was observed in each of the TS performance monitoring points (Le.,
Section 8.1 , injection well and monitor well; however, it is not clear what was IW2, MW53, MW54 and EW01). Since sodium lactate was observed
Design considered adequate distribution (e.g., based on distance, in these wells and subsequent biological degradation occurred,
Information concentration of substrate, decrease in contaminants achieved, etc.). substrate distribution was considered effective.

It does not appear that substrate was distributed much beyond the
Although it appears that oxygen delivery was limited to the areaimmediate vicinity of the injection points. Please revise the Report to

specify the basis for aconclusion that adequate distribution was immediately adjacent to the wells, the presence of sodium lactate in

achieved. well MW53 and EW01 after injection into IW02 and MW54 respectively
indicates that the substrate was distributed through the aquifer matrix,
at least that distance.

The text of Section 8.1 was revised to specify the basis for adequate
substrate distribution.

18 8-4 Specific The recommendations suggest that dense nonaqueous phase liquid It is recognized that DNAPL mobilization could potentially be
Comments, (DNAPL) recovery and substrate distribution may be enhanced by enhanced by fracturing the aquifer. However, fracturing appears to be
Section 8.4, Re- fracturing the aquifer matrix, but it is likely that fracturing will spread limited to about 15 feet radially based on previous treatability studies.
commendations DNAPL and make treatment or recovery more difficult. Further, if ZVI injection that begins below the contaminated portion of the aquifer

substrate is injected under higher pressures. it is possible that DNAPL and proceeds upward minimizes the potential to mobilize DNAPL.
could be mobilized. Since DNAPL mobilization may cause isolated Excavation is an effective method to remove DNAPL from aquifer
globules of DNAPL to merge, which in turn could allow the DNAPL to material for shallow to moderate depths. The text was revised to
move deeper into the aquifer or inlo bedrock, technologies that could reflect this.
mobilize DNAPL are undesirable. Alternatives like excavation or zero·
valent iron, which can be injected below the zone of interest to
minimize vertical migration of DNAPL and which can be injected
beginning in outlying areas to minimize potential horizontal migration,
should be considered before fracturing is considered or attempted.
Please revise the text to state that DNAPL recovery or destruction
could be made more difficult by fracturing of the aquifer matrix or by
injecting substrate under pressure.

19 Specific Figure 9, Upper A-Aquifer Groundwater Elevation Map, May 11-18, Figure 9, formerly entitled, "Upper AAqUifer, Groundwater Elevation
Comments, 2005: The 3.0 foot contour is missing in the area north of the Map, May 11·18, 2005," has been excluded from the final report.
Figure 9 degreaser. Please revise this figure to include the missing contour. Please refer to the response to General Comment No.3.

C:lwordprolEMAClHunfers Po;nfWAVOO4-D3f-HJF'Appendice.lAppendix J.doe
Last saved: f 1/23105 11 of 21

Document Control Number NAVOO4-1J3/-H
F"",/- November 23, 2005

Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-S-3), dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

17 8-1 Specific The Report concludes that adequate substrate distribution was Distribution was considered adequate if substrate (sodium lactate)
Comments, accomplished by injecting amended groundwater into both the was observed in each of the TS performance monitoring points (Le.,
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Section 8.4, Re- fracturing the aquifer matrix, but it is likely that fracturing will spread limited to about 15 feet radially based on previous treatability studies.
commendations DNAPL and make treatment or recovery more difficult. Further, if ZVI injection that begins below the contaminated portion of the aquifer

substrate is injected under higher pressures. it is possible that DNAPL and proceeds upward minimizes the potential to mobilize DNAPL.
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3j, dated October 11,2005

Comment Page Section, Comments Response
No. No. Figure, Table

1 1-4 Minor There are several errors: The missing letter "c" was inserted in the text.
Comments,

4,4-dichloro-diphenyl-trichloroethane is misspelled.Section 1.2, .
Installation
Restoration
Site 25

1·4 Minor - The text in the second page states that DNAPL analysis "was The word "chlorobenzene" was changed to the correct
Comments, dominated by chlorobenzene and PCE [tetrachloroethene]," "dichlorobenzenes."
Section 1.2, but it was actually dominated by the dichlorobenzenes or by
Installation chlorinated benzenes and peE.
Restoration
Site 25

1-6 Minor . The text uses the present tense when the past tense should The text was updated.
Comments, be used.
Section 1.4,
Scope of Work

2-2, and Minor - Serpentinite is misspelled as "serpentonite" several times in The text was updated.
2-5 Comments, these sections.

Section 2.1.1.5,
Bedrock, Section
2.1.2.5, Bedrock
Water-bearing
Zone

2-7 Minor - MW-1542 does not exist. The text should read "former monitoring weIlIR25MW15A2" and was
Comments, corrected.
Section 2.2,
Nature and
Extent of
Contamination in
Groundwater at
RU-C5
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Comments by: Michael Work, EPA Remedial Project Manager, Superfund Division (SFD-8-3), dated October 11, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

7·7 Minor . MW02A, referenced in the first paragraph, does not exist. The erroneous "MW02N' was replaced by the correct "IW02A".
Comments,
Section 7.1.2.1,
Chlorinated
Ethenes
Biodegradation
(PCE, TCE, DCE,
andVC)

2 6·1 Minor There appears to be text missing from the last sentence on this page: The text was changed to the following: "These parameters were
Comments, "These parameters were monitored in the field and used to determine collected during well purging, as part of the groundwater stabilization
Section 6.1.2, as groundwater...". Please revise the sentence to clarify its meaning. monitoring performed prior to sampling."
Field Parameters
and General
Chemistry
Results

3 6·6 Minor Text appears to be missing from the fifth sentence in this section: The text has been revised to read, "Organic carbon was continually
Comments, "Organic carbon was continually utilized by the bacteria ...during the utilized by the bacteria during Stage 1and as expected, the
Section 6.1.4, TS concentration subsided." Please revise the sentence to clarify its concentration of organic carbon decreased during the TS." The
Total Organic meaning. erroneous text, "concentration subsided," has been deleted.
Carbon

4 7·8 Minor The third complete paragraph indicates that Figure 10 depicts the The text was updated to correctly cite Figures F19 through F23.
Comments, mass balance or molar change in chlorinated ethenes, but this figure
Section 7.1.2.1, only shows the dechlorination pathway. Please cite the correct figure.
Chlorinated
Ethenes
Biodegradation
(PCE, TCE, DCE,
andVC)
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Response to Comments on Draft In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134,IR Site 25
Hunters Point Shipyard, San Francisco, California
November 23,2005, Document Control Number NAV004-031-H

Comments by: Mark Berscheid, orsc Hazardous Substances Engineer, Engineering Services Unit, dated October 21, 2005

Comment Page Section, Comments Response
No. No. Figure, Table

1 Gas Injection - The TS indicates agas was injected into the saturated Vadose zone monitoring will be considered in future treatability
zone in both stages of the TS, hydrogen in Stage 1 and oxygen in studies.
Stage 2. The TS indicates that gas sparging was eliminated by using
the Isac diffuser located in the injection well. The ESU considers the
proprietary injection system to be capable of reducing the effect of
sparging from injecting gases but does not consider the use of the
term eliminate as appropriate.

By definition, the need to inject a gas at agiven depth indicates the
need to attain agiven injection pressure to overcome the groundwater
head at the given depth. In addition, the gas is compressed to meet
these requirements. The ESU considers these factors as sufficient to
indicate some sparging is occurring as the gas is injected and
infiltrates through the saturated zone.

Based on the presence of: 1. An extremely thin vadose zone at this
site; and 2. Recently developed Indoor air intrusion screening levels
(CHSSLs) that are more conservative than the risk based on exposure
of the surface receptor, the ESU recommends that any future gas
injection activities of this nature contain vadose zone monitoring
infrastructure, in the near vicinity of the injection well, capable of
assessing apossible threat from vac indoor air intrusion.
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need to attain agiven injection pressure to overcome the groundwater
head at the given depth. In addition, the gas is compressed to meet
these requirements. The ESU considers these factors as sufficient to
indicate some sparging is occurring as the gas is injected and
infiltrates through the saturated zone.

Based on the presence of: 1. An extremely thin vadose zone at this
site; and 2. Recently developed Indoor air intrusion screening levels
(CHSSLs) that are more conservative than the risk based on exposure
of the surface receptor, the ESU recommends that any future gas
injection activities of this nature contain vadose zone monitoring
infrastructure, in the near vicinity of the injection well, capable of
assessing apossible threat from vac indoor air intrusion.
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2 Oxidation Reduction Potential (ORP) - The ESU has found in the Optimum ORP values for the degradation of chlorinated organic
technical review of similar treatment technologies the ambient parent and daughter products are useful in microcosm studies but
saturated zone level of ORP to be very important indicator to the have less application in the field. In the field, it is impractical to
success of the degradation of both parent and daughter products. establish certain ORP levels in specific wells at specific times. Staff
The presence of inappropriate ORP indicators (i.e., +ORP number in have observed in several field applications of in situ anaerobic
reducing area) can indicate an inability to reduce agiven compound. bioremediation that an ORP level of -200 to -250 mV is sufficient for

A review of ORP data summarized in Appendix Findicates the
complete degradation of chlorinated compounds, including PCE, TCE,
1,2-DCE, Vinyl Chloride, 1,2-DCA, 1,·DCB, and 1A-DCB.

presence of significant variations in ORP in each well over time for Establishing very low ORP levels (towards -400 mY) is not necessary
both Stage 1and 2. The ESU recommends the final TS address the and would be less desirable due to the potential for metals dissolution,
relationship of chlorinated compounds and ORP with: a. Published including arsenic and manganese.
data on the optimum ORP for each parent and daughter product; b. A
comparison of chlorinated compounds found in each groundwater High variability in ORP values have been observed in all applications.
sample with ORP result; c. Adiscussion on the reasons for fluctuating There are many factors influencing ORP in groundwater, including
ORP numbers versus time. advection, bacterial activity, stage of degradation of chlorinated

organics, and temperature. Sampling variability is also an important
factor. Groundwater in the treatment area can slow the ORP sensor
response, which has been observed due to ferrous sulfide specks
settling on the sensor. ORP sensor calibration is performed only at
+235 - +250 mV, yet the instrument is used to measure high negative
ORP. Different instruments perform differently in the high negative
ORP range.

The text of Section 6.1.2.5 has been modified to address the inherent
variability of field ORP measurements.

3 Radius of Influence (ROI) - The TS indicates the need to obtain the The radius of influence of the substrate injection system was highly
data necessary for full scale application of the treatment technologies. variable because of the heterogenous nature of the sediments at the
The ESU considers an assessment of the effective ROI for injection of TS area. Sodium lactate distribution was observed to be about 5feet
substrates as a mandatory requirement for the placement of injection from IW02 to MW53A and about 12 feet from MW54 to EW01. It is
wells across the width of the sUbject aquifer. The ESU recommends anticipated that further distribution may be achieved with longer
the inclusion of an evaluation of this nature in the final TS. injection rates and higher pressures.

Oxygen delivery radius of influence using the iSOC technology was
limited. It is anticipated that, based upon oxygen concentrations in the
monitoring points, oxygen delivery was limited to less than 1foot from
the iniection wells. This is considered to be the result of high
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biological and chemical oxygen demand of the aquifer and the low
permeability of the aquifer matrix.

The text of Section 8.1 was revised to include statements on the
observed ROt and suggestions for further distribution.

4 Section 1.2, Installation Restoration Site 25, of the TS lists the We understand the importance of the naphthalene results especially
contaminants of potential concern. The list provided in the TS does considering recent changes in the risk screening levels provided by
not include naphthalene. This compound has recently been evaluated the EPA for this compound. For this reason naphthalene results are
by US EPA and was found to present agreater exposure risk than included in all data tables of the report. However, naphthalene was
previously thought. The result was amodification of risk screening not identified as acompound of concern prior to the start of the TS.
levels for this compound. Due to low levels of naphthalene in both soil and groundwater

Areview of soil analysis data in Appendix Eindicates the presence of
samples in comparison with high levels of the chlorinated compounds,
definitive quantitation of naphthalene for all samples at all times is not

low levels of naphthalene in most wells. However, due to the high possible due to sample dilution.
level of PCE in soil sample IR25MW54A-BH, the result for
naphthalene was masked and led to aconcentration of None of the soil samples showed concentrations of naphthalene
< 50,000 Jl9/kg. exceeding the EPA PRG level (1.7 mglkg, residential soil) or the

The ESU recommends the final TS resolve the issue of definitive
stricter Water Board Environmental Screening Level (0.46 mg/kg,
residential soil). None of the groundwater samples inside or outside

levels of naphthalene in soil and soil gas and the comparison of these the TS area showed naphthalene concentration exceeding EPA
levels to recently revised risk levels. National Recommended Ambient Water Quality Criterion (470 pg/L).

Only one groundwater sample had naphthalene at aconcentration
slightly exceeding the Water Board Environmental Screening Level
(149 pglL, residential land use), which was well MW55A at 190 pg/L.
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(149 pglL, residential land use), which was well MW55A at 190 pg/L.
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5 General The TS indicates the intent to compare the results of soil samples The graphs for soil samples collected during the TS were added as
Comments obtained from the sUbject area of the saturated zone in the form of: a. Figures F57 and F58 to Appendix Fof the report, and a reference to

Established baseline samples obtained during the implementation of these new figures was inserted in Section 6.3.
monitoring wells; b. Soil samples collected from the same general
area and depth next to each well at the completion of Stage 1; c. Soil
samples collected from the same area as above at the completion of
Stage 2.

The ESU concurs with this means of evaluating the level of treatment
attained in the reduction of the adsorbed phase of COC contamination
in the saturated zone. The ESU has found that few in situ saturated
zone treatment technology projects obtain data from both the
dissolved and adsorbed phase by means of groundwater and soil
samples respectively.

This is especially relevant in the case of PCE as aCOCo This
compound has avery high distribution coefficient, resulting in a
significant adsorbed phase mass of contaminant with respect to the
dissolved phase. For instance, the distribution coefficient for PCE can
be as much as five times that of TCE. Therefore, in asaturated zone
containing the same concentrations of PCE and TCE, there may be as
much as five times the mass of TCE in the form of PCE contamination
in the same volume of soil.

However, the T8 devotes only a small paragraph in Stage 1
conclusions (Section 8.2) to indicate the soil sample results are
inconclusive. The E8U recommends the final T8 contain graphs of
soil sample results similar to those provided for other evaluation
parameters.
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Response to Comments on Draft In Situ Sequential Anaerobic-Aerobic Bioremediation Treatability Study
Remedial Unit C5, Building 134, IR Site 25
Hunters Point Shipyard, San Francisco, California
November 23,2005, Document Control Number NAV004-031-H

Comments by: James D. Ponton, R.G., California Regional Water Quality Control Board Project Manger, No Date Provided.

Comment Page Section, Comments Response
No. No. Figure, Table

1 General We support the remediation of the chlorinated and non-chlorinated Thank you. The Navy appreciates this positive feedback.
Comments volatile organic groundwater plume that originates from beneath

Building 134. We are encouraged by the pre and post treatment
groundwater data that is included in the TSR. The data strongly
suggests that in-situ sequential anaerobic-aerobic bioremediation
methods hold promise in the remediation of groundwater that is
contaminated by chlorinated and non-chlorinated organic compounds.

2 General We understand that aquifer heterogeneity in the vicinity of Building It is agreed that fracturing of the aquifer may result in mobilization of
Comments 134 poses a significant challenge to the effective, complete, and DNAPLs. Alternate injection strategies should be evaluated and

uniform delivery of the biological substrate/oxygen used in the in-situ discussed with the Navy and the regulators prior to implementation of
treatment process. Additional complications arise from the occasional the proposed delivery methods. Please also refer to the response to
occurrence of free product (i,e., dense non-aqueous phase liquid EPA Specific Comment No. 18, dated October 11, 2005.
(DNAPL)) in some of the aquifer sampling points. The DNAPL serves
as acontinuing source of chlorinated and non-chlorinated organic
compounds to groundwater in the Building 134 area.

In an effort to enhance biological SUbstrate/oxygen delivery and
overcome the permeability contrasts inherent to aheterogeneous
aquifer, the TSR suggests the possible use of high-pressure aquifer
injection and fracturing as ameans of enhancing SUbstrate/oxygen
delivery.

We are concerned that high-pressure aquifer injection and fracturing
may spread DNAPl both laterally and vertically within the aquifer and
force DNAPL into tighter pore spaces and bedrock fractures, making
DNAPL recovery and remediation potentially more difficult.

We request that before employing high-pressure aquifer injection and
fracture strategies, that you evaluate alternate injection strategies to
address the concern above.
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3 General f>.s mentioned above, aquifer heterogeneity limits the capture zone for The Navy will consider additional excavation to remove DNAPL from
Comments an extraction well and by contrast, the radius of influence for an aquifer material, and sUbsequent backfilling to facilitate substrate

injection well. The scattered occurrence of DNAPL can further circulation.
complicate the complete remediation of the aquifer.

We request that consideration be given to conducting additional
excavation in the vicinity of the source area to remove ongoing
DNAPL sources; and to backfilling the subsurface with materials (e.g.,
gravel) that are more permeable and conducive to groundwater
extraction, injection and circulation

1 Specific Figure 1depicts two separate groundwater volatile organic compound The Building 134 RU-C5 plume was the focus of the TS. All
Comments, (VOG) plumes. 80th are named RU-C5. One RU-C5 plume occurs in references to the IR-06 RU-CS plume were removed from the TS
Figure 1, Site IR-OB. The second RU-C5 plume (which is the focus of the TSR), report text.
Location Map originates from historic VOC releases from Building 134 (IR-25).

Please correct the TSR as appropriate, to better describe the nature
and extent of the \R-06 VOC plume and its relation to the 1R-25 VOC
plume.

2 Specific The groundwater elevation contours provided on Figures 8 and 9 Figures 8and 9, formerly entitled, "Upper AAquifer, Groundwater
Comments, appear to be missing the 3-ft elevation contour between wells Elevation Map, December 6-9, 2004" and "Upper AAqUifer,
Figures 8, Upper IR25MW51A and IR06MW44A. Please review the contours and data Groundwater Elevation Map, May 11-18,2005," respectively, have
AAquifer, shown on Figures 8and 9and correct these maps as appropriate. been exclude from the final report. Please refer to the response to
Groundwater EPA General Comment No.3, dated October 11,2005.
Elevation Map,
December 6-9,
2004; and
Figure 9, Upper
AAquifer,
Groundwater
Elevation Map,
May 11-18, 2005
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Please correct the TSR as appropriate, to better describe the nature
and extent of the \R-06 VOC plume and its relation to the 1R-25 VOC
plume.

2 Specific The groundwater elevation contours provided on Figures 8 and 9 Figures 8and 9, formerly entitled, "Upper AAquifer, Groundwater
Comments, appear to be missing the 3-ft elevation contour between wells Elevation Map, December 6-9, 2004" and "Upper AAqUifer,
Figures 8, Upper IR25MW51A and IR06MW44A. Please review the contours and data Groundwater Elevation Map, May 11-18,2005," respectively, have
AAquifer, shown on Figures 8and 9and correct these maps as appropriate. been exclude from the final report. Please refer to the response to
Groundwater EPA General Comment No.3, dated October 11,2005.
Elevation Map,
December 6-9,
2004; and
Figure 9, Upper
AAquifer,
Groundwater
Elevation Map,
May 11-18, 2005
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3 1·3 Specific The TSR states that the RU-C5 area will be zoned to accommodate The comment appears to refer to text on Page 1-2; which has been
Comments mixed land use. Please amend the TSR to define what is meant by revised to indicate the zoning classification as "mixed land use" refers

mixed land use. to combined commercial, industrial and residential.

4 1·3 Specific Our col/ective experience demonstrates that underground utilities (i.e., Afigure showing underground utilities was added to the report, and
Comments, physical features) can serve as subsurface conduits and can influence was labeled Figure 3.
Physical features contaminant migration, transport, and the effectiveness of
in the vicinity of groundwater treatment systems.
RU-C5

Although the locations of these physical features in the Building 134
area are referenced back to earlier reports (Le., Groundwater
Summary Report, TtEMI, 2004), we believe that the relationship
between the Building 134 physical features, in-situ treatment system,
and the groundwater plumes should be shown and included in the
appropriate sections of the TSR. Please amend the TSR to include
those physical features that are located in the Building 134 area.

5 Specific Figure 5shows that approximately 60%(by weight) of the organic The Navy could not identify any direct correlation between fractions of
Comments, fraction reported from the DNAPL sampled that was col/ected from different compounds in DNAPL and their proportions in groundwater,
Figure 5, Fraction welllR25MW9028 is comprised of chlorinated benzenes, with much even in wells in close proximity to DNAPL. Anumber of factors
of Organics in lesser amounts of chlorinated organics. influence concentrations of organic compounds in groundwater,
DNAPL inclUding solubility. soil absorption fractioning, degradation, specific
(col/ected from Please amend the text to explain how the relative proportions of gravity, and diffusion, and therefore interfere with identifying any direct
well chlorinated and non-chlorinated organics reported in the DNAPL correlations.
lR25MW9028) sample compare to relative concentrations of chlorinated and non·

chlorinated compounds that are reported for groundwater.

6 7·11 Specific The potential for vertical migration of contaminants to deeper aquifers The reference to well MW52F is erroneous. The correct well is
Comments, was evaluated by sampling wells 56A and 52F. From our review it MW15F, and the text of Section 7.1.4 was changed accordingly.
Section 7.1.4, appears that monitoring well 52F may have been left off of Table 2.
and Table 2, Please amend the TSR to include this monitoring well.
Groundwater
Sampling
Locations and
Frequency
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Comments by: James D. Ponton, R.G., California Regional Water Quality Control Board Project Manger, No Date Provided.

Comment Page Section, Comments Response
No. No. Figure, Table

7 Specific Section 2.0 provides agreat amount of detail on the Building 134 The information presented in Section 2.0 was largely derived from the
Comments, area's hydrogeology and hydrostratigraphy (Le., upper A-aquifer, Groundwater Summary Report (TtEMI, 2004). The cross sections
Section 2.0, Site lower A-aqUifer, bedrock aquifer, etc.). We recommend amending the from that report support the hydrogeologic and hydrostratigraphic
Geology TSR to include geologic cross sections that support the hydrogeologic discussion in this section. Please also refer to the response to EPA

and hydrostratigraphic discussion provided in Section 2.0. Specific Comment No.3, dated October 11, 2005.
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